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ADDRESS AT THE ANNIVERSARY GENERAL 
MEETING, 20 June 1927 


Dr. D. G. Hogarth, C.M.G., President R.G.S. 


MEET you with a second year’s experience of your Chair. It is 
not much, but enough to embolden me to approach a general subject 
to which in my first Presidential Address I merely alluded. I do not 
expect it to be remembered except by myself that therein I expressed my 
own conviction that our considerable staff had quite enough to do; but 
I said so only in reference to the salaries that are paid to them and 
reverted at once to a financial analysis for which I was qualified, more or 
less, by intensive study of the Balance Sheet in the light of such inside 
information as is at the disposal of a President. This year I feel more 
competent to state and judge the activities, for whose conduct the Society 
engages and employs its staff ; to estimate how far they meet the obliga- 
tions of the Society’s charter ; and if other obligations remain imperfectly 
fulfilled or not fulfilled at all, why it is so and whether it must be so. 

The object of this Society, as its official Prospectus (if so I may call it) 
states, is the promotion and diffusion of geographical knowledge. Pro- 
motion and diffusion are often indistinguishable in practice. For 
example, a public meeting for diffusion of knowledge will also promote 
it by the incitement to research which the prospect of it offers to the 
lecturer, and also by the necessity that it imposes on him to coordinate 
and set in order his facts and deductions. As for his audience, the 
knowledge diffused may suggest ideas and start trains of thought which 
will issue in further research. During the past session we organized 
and held fifteen evening meetings and seven afternoon meetings. The 
subjects treated at those meetings ranged widely both in geographical 
space and in scientific scope. Geographically they were concerned 
chiefly with the continents of Asia and Africa. In the one, Mongolia, 
the Tsang-po valley, the Persian Gulf coasts, the Shaksgam district of 
the Himalaya, north central Arabia, the district of Ladakh, and the 
island of Formosa were brought to our notice ; in the other, the south- 
western Tanganyika territory, the Didinga district of equatorial Sudan, 
Ruwenzori, Katanga, the Nile valley, and all Nigeria as surveyed by the 
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Assistant Secretary of State. In addition, we heard of the Cambridge 
expedition to Greenland, and Professor Gregory’s study of the Hebridean 
coasts. 

The scientific questions dealt with at all meetings, evening and after- 
noon, would take over long to enumerate. Those treated at the Research 
meetings alone included the erosion of our East Coast ; early Chinese 
cartography ; the landing place of Columbus in the New World; the 
ships used by early explorers; ancient methods and instruments of 
survey ; and two highly technical matters: the figure of the Earth, and 
stereographic survey. So far then as meetings went, we may claim to 
have done our best to fulfil our obligations. 

Precisely in the same degree and obviously for the same reasons, 
another principal and continuous activity of this Society, its publication 
of geographical literature, both promotes and diffuses—stimulating 
research while it spreads knowledge of the results. We have printed 
and issued during the past year 1176 pages—very full pages—of Yournal, 
plus 165 pages of Supplements. With these there went out to the 
public 122 plates of photographic illustrations and 10 folding maps, 
the latter prepared by our own staff of draughtsmen under the expert 
supervision of our Editor and our Map Curator. Nor, of course, does 
the Fournal stand alone. Following three numbers of our Technical 
Series already issued, a fourth, containing the Geodetic Tables which 
are founded on the last figure of the Earth as determined by our British 
geodesist, Colonel Clarke, has been in preparation during the past years 
and is nearly ready. Also we have in preparation-a new edition of the 
third of the series, that on Wireless Time Signals. Further, our in- 
valuable and much-sought Manual, ‘ Hints to Travellers,’ has been 
reprinted in order to meet demands pending complete revision and reissue 
shortly. Finally and principally, we have instituted a series of repro- 
ductions. The beautiful engraved maps and atlases of the sixteenth and 
seventeenth centuries are rapidly becoming scarce—a fact especially to 
be deplored because early work, which has never been surpassed in 
beauty of execution, offers an incentive and a model to modern map- 
makers. The series has opened with a reproduction, prepared with 
great care and at no small cost, of our own unique example of a Dutch 
engraved map of the best period and the finest style, z.e. the Map of the 
World by Jodocus Hondius engraved in the year 1608 on Mercator’s 
Projection. This has just been issued in a portfolio which encloses 
twenty-six collotype sheets and a memoir. Meanwhile steps are being 
taken to continue the series with reproductions of manuscript maps in 
colour. Now, perhaps, thanks to recent advance in the technique of 
colour reproduction, there is for the first time a prospect of successful 
facsimiles of the fading beauty of magnificent examples of fourteenth 
and fifteenth century coloured cartography preserved on the Continent. 
The discerning liberality of a certain Fellow of this Society and the 
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kindness of the fortunate owner have placed us at this moment in a 
position to try, with good hope of success, to reproduce in colours the 
beautiful Portolan Chart made by Angellino de Dalorto in 1325, which 
is in the collection of Prince Corsini at Florence. 

Now, without for the moment taking any more activities into account, 
these already enumerated make a very heavy demand on the staff of the 
Society. I spoke of the financial aspect of our affairs last year, and will 
only remind you now that it is just those activities which entail on us the 
maintenance of a staff of skilled craftsmen. In fact, this Society does 
for itself a great deal of the sort of ancillary work which other societies 
get outside craftsmen to do for them. And further, I would ask, does 
any other society devolve to the same extent on its paid staff the prepara- 
tion and conduct of so voluminous a publication as the Geographical 
Fournal ? Most, at any rate, of which I have inner knowledge, supple- 
ment their regular staffs with editorial committees and editors ad hoc. 
As I see the state of things, bearing in mind that, over and above all those 
activities, the routine organization of a Society of over 6000 members ; 
the needs and maintenance of its large house containing, znfer alia, the 
largest collections of geographical books, maps, photographs, slides, etc., 
in the country, and perhaps in the world; the demands of a stream of 
callers on business matters or in search of scientific information—that 
such matters and others in addition must be seen to, it is self-evident that 
the time and energies of all our staff are fully occupied, and that no other 
large activity could be required of them without serious depreciation of 
their efficiency in the discharge of duties which they now perform. It 
cannot be recalled too often to this Society, that, having come in process 
of time into great possessions—possessions in kind, rather than in cash— 
it has incurred great obligations. If we did not own a library on the 
largest scale of libraries appropriated to particular sciences: if we had 
not such collections as we have of maps, photographs, slides, pictures, 
and memorials of explorers and explorations—then we should not have 
to respond to and meet inquiries, applications and needs, expressed and 
unexpressed, of all sorts and conditions of men, not merely of our own 
nation and race, but of all other nations and races on the globe. 

Those activities, however, are far from exhausting the list. All are 
aware of at any rate another activity of primary importance, which, unlike 
those alluded to thus far, is concerned directly more with promotion than 
diffusion of geographical knowledge. This is the share which the 
Society takes (and will take in ever greater measure as it becomes pos- 
sible) in encouraging and assisting exploration. It meets this paramount 
prescription of its Charter in several ways which often are combined in 
favour of a promising project. It places freely at the service of explorers 
before they start, information, advice, and opportunities for training, 
and when they return, other opportunities for working up and ultimately 
expounding and publishing their discoveries—in particular, for example, 
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opportunities for the adjustment and cartographical expression of their 
observations. Also it meets the initial costs, so far as its means allow, 
of instruments and other equipment to be presented or loaned ; it helps 
by its influence and authority towards securing funds and government 
support ; and lastly—again so far as its means allow—it contributes to 
the funds required. During the past year two expeditions have been 
in the field to which your Society has made such substantial contributions 
that it may claim them for, in good part, its own. ‘These are, first, the 
expedition which was led by Major Mason, of the Survey of India, 
into the Shaksgam Valley of the Karakoram Himalaya; and second, 
the expedition now out, under Mr. Joyce, of the British Museum, in the 
district of British Honduras which contains the great ruins of Lubaantun. 
To the first we contributed, besides information and other equipment, 
a Wild photo-theodolite—a very costly instrument of a type unprocurable 
at present in this country, and not used before by a British party ; its 
success both as a mapping and a photographing instrument has been 
complete, and some idea of its powers was conveyed to an evening 
meeting by a series of magnificent pictures, and to an afternoon meeting 
by a highly scientific report on the geometric results of its use. To the 
other expedition we contributed a surveyor, his equipment and his 
travelling expenses. The outcome of this exploration will be laid before 
you, it is hoped, in this coming session. Further, we have subscribed 
or loaned instruments to several other explorers, incurring indeed during 
the year past a heavier expenditure under this head than is usual. And 
may I add that we hold ourselves in readiness to help any competent and 
well-accredited volunteer party which may propose to proceed on a 
reasonable plan to the interior of Brazil in order to try for news of Colonel 
P. H. Fawcett, of whose long silent absence (now yet longer by twelve 
months) I spoke at the Dinner last year. I am forecasting a mission of 
inquiry alone, not one of relief. The latter is out of the question in the 
circumstances, as Colonel Fawcett himself stated emphatically, when 
he proposed to go where none but he could hope to penetrate and pass. 
That veteran explorer of South America left civilization in 1925—his 
last news is dated May 30 in that year—on his own motion and sole 
responsibility, for ends primarily archeological. But he had represented 
to this Society, and we could not but agree, that geographical work of 
great novelty and value could be carried out by the way; and when it 
was realized that he was going in any case (his great experience estimating 
the patent risks as less serious than they were held to be by others both 
here and in Brazil) we felt bound to do what we could for him by pro- 
vision of instruments. He insisted that no uneasiness need be felt, if 
nothing were heard of his fortunes for two whole years, or even more. 
His line was to strike north from Cuyaba, in the province of Matto 
Grosso, to the headwaters of the Xingu, and on reaching the 11th parallel 
of South latitude, to turn across more than 1000 miles of unknown country 
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to the Atlantic. From almost the start his expedition had to hope to 
live solely on the country, although this ispin part, of more or less desert 
character. Further on it would have to make contact with the wildest 
of Indian tribes out of reach of white races. Since Colonel Fawcett 
more than two years ago left the extreme range of effective Brazilian 
authority at Bakairi post, all has been dark. No mission of search 
could attempt to follow him far beyond that point ; for if the party that 
he led could not penetrate and push through, much less can any one 
else. The only thing to do will be to prospect in various directions just 
so far as is consistent with reasonable prospect of safe return and gather 
from natives such information of the beyond as may be procurable. 

Finally, let me mention two more activities of the Society which 
manifestly conduce to both promotion and diffusion of knowledge. 
First, our school of instruction in surveying. As it chances, the demand 
which this has made for many years past on the Map Curator, who is 
also Instructor, has been lessened during the last few months through 
reduction of the course hitherto held for Colonial Office probationers. 
These, it has been decreed, must obtain henceforward the greater part 
of such instruction during their obligatory residence at Oxford or Cam- 
bridge—a more convenient course, but less obviously conducive to their 
becoming good surveyors ; for our Instructor, Mr. Reeves, has a genius 
for this sort of instruction, and it is difficult to believe that his like will 
be found elsewhere. We cannot but regret the change, because the 
relations which used to be established between the Society and future 
Colonial officers were of peculiar value to us; but, no doubt, mutual 
relations will still result in some degree from our much reduced course 
to which the Colonial Office still sends its probationers. Secondly, I 
cite the Permanent Committee on Geographical Names, which, though 
in inception a distinct organization, has come more and more to lean 
upon the generosity of our Fellows. Its work of standardizing trans- 
literation is all done in our House, where a room has been appropriated 
to it; and we have printed for it the indispensable foundation of its 
present labours—its Alphabets of Foreign Languages transcribed into 
English, which appeared as the second issue in our Technical Series. 
The devolution of this Committee upon us is an instance of a process 
which has happened before and will happen again. Some necessary 
activity for the promotion and diffusion of geographical knowledge comes 
into being with governmental support. This is presently withdrawn. 
Then, if the activity is not to cease, we, as the only body in any position 
to do so, come to the rescue. 

Our commitments, therefore, always tend to grow. A new and con- 
siderable one is probably about to be incurred. The Air Ministry desires 
that a selection from the vast body of photographs taken by the R.A.F., 
which are not of military importance, should be made accessible to students 
of geography, archeology, and other sciences. Who, however, is to 
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select, and where is the ever-growing result to be kept? We are bound 
to offer ourselves and our Hoyse; and so, after a conference with the 
Secretaries of State for the Air and the Dominions, we have done. 

These multifarious activities are, one and all, as I think you will 
agree, not only proper to a Society with our Charter and our professed 
aims, but also such as could not be carried on as well—or, in some 
instances, at all—by any other English society. But there are others 
equally proper which we do not accept or do not attempt to pursue with 
anything like the same thoroughness—simply because either they would 
pass our means to fulfil adequately or they can be fulfilled by others. 
Let me cite two examples, choosing the one because it has come up for 
consideration during the year just past; the other because it affects the 
largest number of persons who are habitually occupied with geo- 
graphy, and is therefore a constant subject of representation and even 
misrepresentation. 

We have been invited lately by two organizations, the Council of the 
League of Nations for Intellectual Cooperation, and the Bureau of 
Special Libraries, to accept affiliation so that a much wider public than 
our own members may have a right to avail itself of material that we 
possess, whether by using it at our House, or by borrowing it, or by 
corresponding about it with our Staff. Our considered reply has been 
that already we put our material and the services of our library and map 
room staffs at the service of as many serious students outside the Society 
as it is at all possible for us to serve while safeguarding the interests of 
our own members. Thus, during the past year, to take but one instance, 
we received, and gave all possible facilities to, Dr. Emil Trinkler of 
Munich, who is to lead an important expedition into Central Asia. 
The merit of such applications as his we are at present in a position to 
appreciate. The merits of applications that might come to us through 
an outside bureau, we should not be able so well to check. Our small 
library staff is already most fully employed—so much so that necessary 
index-making has had to depend in part on the willingness of its members 
to work overtime ; and we cannot face the prospect of applications 
increasing in number, and taking the form of requests by correspondence 
for notes, précis, and memoirs, which would often involve much previous 
research, as well as time and labour in their actual compilation. 

The other matter is one of first importance, which some believe we 
undertake, and more complain that we do not. This is the unofficial 
promotion and supervision of geographical education in universities 
and schools. Geographical education has owed and must always owe 
much to us indirectly. Moreover, it has often engaged directly the 
interest and energy, and also some of the financial resources of this 
Society—from the time of the late Dr. Scott Keltie’s report on it through- 
out the world in the early eighties to the period before the War when 
we fostered the inception and early growth of Geography Schools at 
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Oxford and Cambridge. But beyond such auxiliary services we cannot 
go. For one thing, we have never had and cannot afford a special 
staff to keep us in touch with the continual development of that large 
thing, Education ; for another, the necessity which our other activities 
impose upon us of maintaining a relatively high rate of entrance fee and 
subscription, debars from our membership great part of those pro- 
fessionally engaged in the teaching of geography. 

Recognition of these facts led at last to the foundation and develop- 
ment of a distinct Society, not burdened with our obligations and pos- 
sessions, able to select and pursue one single primary activity among all 
that conduce to the promotion and diffusion of geographical knowledge, 
and able to exist upon such a rate of subscription as would deter no 
teacher of geography. This was the Geographical Association, now well 
established. In its early days, before its relation to our Society was 
fully understood on both sides, we had moments of mutual difficulty and 
dispute. But that relation, let me say, never was, and most assuredly 
is not now, one of rivalry. On the contrary, every one who is in a position 
to appreciate the limits of our own capacity has welcomed, as to-day I 
welcome, the existence of an Association which will undertake to supervise 
that most important process of general diffusion of geographical know- 
ledge—the pedagogic process. We follow its activities with lively 
interest, keeping some touch with the field in which it works, by electing 
to our Council more than one leader in that work. And whenever and 
wherever we are able, without committing ourselves to fresh functions 
which are beyond our power properly to perform, to lend a hand to the 
educational plough, we shall not be slow to put it forward. Meanwhile, 
the Geographical Association has our best wishes, and in particular my 
own. May I suggest to the members of our Society that the small 
outlay of a very few shillings would make them members also of that 
Association and thus contributors to the more complete fulfilment of 
our corporate obligation to promote and diffuse geographical knowledge ? 

I may not bid farewell to the past year without recalling that in the 
years to be we shall not see at our House, in our Council Chamber, or at 
our public meetings, that director of our corporate life and energies, 
champion of our liberties, and maker of our fame, Sir John Scott Keltie. 
I cannot hail the coming year without expressing once more, and this 
time with better cause, the hope that it will see the founding of that long- 
desired addition to our corporate centre, for which we have waited these 
dozen years and more—a Lecture Hall, with, possibly, a new Library as 
well. Our demand for a private hall forming part of our House is based, 
as I need not remind you, not merely on the expense, inconvenience and 
restriction entailed by merely periodic use of a public hall, but also on 
the desirability of resuming those conversaziones that once added much 
to the utility and amenity of our evening meetings. With a Lecture Hall 
attached to our House, we could throw the latter open for the evening as 
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a very attractive place in which Fellows and guests could meet one 
another after the meetings. Our need of a new Library must be manifest 
to every one who uses the old. As things are, our magnificent collection 
of books is scattered through more than half a dozen rooms and passages, 
parts of the latter usually needing at all hours artificial light if books are 
to be found. Far too many of these, moreover, have to be stored in the 
basement and brought up to be used. What I personally desire is one 
large Library sufficient to contain, besides the books, tables for reading 
and writing, and cases for exhibiting our rarer bibliographical treasures, 
and perhaps also, our museum objects (which could be largely augmented 
for the asking). This, I hope, may be provided either above the new 
Lecture Hall, if its walls will bear the superimposition of so much heavy 
material, or below it—the latter the less desirable position on consideration 
of light, and of easy connection with our present first-floor rooms. For 
some of these would still have to be used as studies, while others would be 
set free for increasing our exhibition space. Our new maps cannot be 
displayed at all at present and our photographs are all too many for their 
small gallery. 

I am glad to be able to say that a successful issue of our efforts 
to dispose of the surplus portion of our land is now imminent, the 
negotiation being for a long term leasehold for building purposes. The 
value and amenities of the rest of your property will be adequately 
protected. This transaction should put us in a position to find without 
much delay a considerable proportion of the capital sum that will be 
required for the erection of the desired hall; but for the remainder we 
shall have to appeal to Fellows and others. If and when that appeal 
is made, do not repulse it or run away from it, but pay your ransom 
cheerfully. Even as things are now you get more for your subscriptions 
than, I think, the members of any other Learned Society. For, in 
addition to the advantages of meetings, publications, map-room, 
library, and exhibitions which you have long enjoyed (even in Savile 
Row days), you have now the run of a fine house. It is not intended 
to be a club-house—to organize it as such would be not only terribly 
costly but prejudicial to our scientific purpose and standing—but it 
offers incomparably more amenity and comfort than are to be met with, 
for example, in any part of Burlington House. In the past six months 
your facility for enjoying its advantages has been increased by the 
opening of it on Saturday afternoons—a step whose success has been 
continuous and gratifying. What is still desired is that it shall also be 
available for you on the evenings of our meetings. But this cannot be 
till evening meetings can be held in an integral part of it. Therefore, 
if I have to appeal to you, please bear in mind that a generous response 
will result in your gaining more than just a hall—though that by itself 
would, in any case, be a gain worth the while of every member to 
promote to the limit of his means. 
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John Ball, O.B.E., D.Sc., M.Inst. C.E., F.G.S., Director 
of Desert Surveys, Egypt 


(Continued from p. 38.) 
4. The Artesian Water Supplies. 


HE origin of the artesian water supplies of the Egyptian oases of 
Baharia, Kharga, Dakhla, and Farafra (Siwa seems hitherto 
generally to have been left out of consideration) has been a much-discussed 
question. Some geologists, myself amongst them, have always regarded 
the water as being derived from rainfall in the western Sudan, flowing 
underground in permeable beds towards the Mediterranean. Others have 
held the view that the oasis waters are merely Nile water which has pene- 
trated more or less laterally into the adjoining deserts. The arguments that 
have been urged in support of the former view are, firstly, the high tem- 
perature of the water in many of the oasis wells ; and, secondly, that the 
levels of the springs and wells are often much higher than those of the Nile 
in the same latitudes. ‘To these arguments it has been justly replied that 
neither of them is conclusive ; the high temperature of the outflowing 
water merely testifies that it has descended to considerable depths at 
some part of its underground path not very remote from the point of 
outflow, but really tells us nothing as to its place of origin ; and the high 
level of the springs in Baharia, for instance, as compared with that of the 
Nile in the same latitude, might be accounted for by the seepage from the 
Nile taking place fairly high up in the river’s course. There the question 
remained until 1925, when I was able to visit and determine the positions 
and levels of a number of water-sources farther in the interior than any 
of those on which the ‘“‘ Nile’ argument was based. Amongst other 
level-determinations, I ascertained that the Sheb well is 228 metres 
above sea-level, and that Merga Lake, lying far to the south-west (in 
lat. 19° 3’, long. 26° 18’), is at an altitude of no less than 509 metres 
above the sea. Shortly before my tour in the Sudan, Hassanein Bey had 
confirmed Rohlfs’ level of 400 metres for the Kufra water-sources, and I 
had found that of Abu Mungar (north-west of Dakhla Oasis) to be 117 
metres. At all these places the water-supplies are derived from under- 
ground sources in the same rock—namely, the Nubian sandstone, which 
covers such vast areas in the Sudan and Egypt. 

I had thus four well-determined natural water-levels at the corners 
of a great quadrilateral whose sides averaged over 500 kilometres in 
length, and embraced more than 20 square degrees of the Earth’s surface. 
Now just as in solid geometry the levels of any three points determine 
the inclination of an oblique plane to the horizontal, so on the Earth any 
three levels will determine the inclination of a surface to the geoid (of 
course assuming both geoid and surface to have the same curvature). 
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And on making the calculation, I found that I obtained practically the 
same degree and direction of inclination for the natural water-surface, 
whichever three of the four known points I utilized for the calculation. 
In other words, I found that if I took, say, the levels of Kufra, Abu 
Mungar, and Sheb, and deduced from them the inclination of the water- 
surface to the horizontal, I could ca/cu/ate the level of Merga pretty 
exactly. Extending the trial, I found that I could do the same with a 
fairly close approximation for the other wells in the Sheb neighbourhood, 
and also for wells in the oases of Dakhla and Kharga. The conclusion 
seemed irresistible that all the wells considered were fed from a continuous 
sheet of underground water ; and it was evident that this water did not 
come from the Nile, firstly because of the high level of Merga, which is 
above that of the swamps of the Bahr el Ghazal and other western feeders 
of the White Nile, and secondly because of the direction of the downward 
slope of the underground static water-surface, which is from the south- 
west, instead of from the south as it would have been had the water 
been derived from the Nile in the Bahr el Ghazal region. The true 
source of the water must be somewhere more or less nearly on a line 
drawn south-west from Dakhla, for this is the direction of upward slope 
of the underground static water-surface ; and if such a line be drawn on 
a map of Africa, it will be found to lead towards the Erdi and Ennedi 
region, on the borders of the Chad basin. It is in the highlands of Eastern 
Erdi and Ennedi, therefore, that we must look for the source of the artesian 
water of the Egyptian oases. What is known of this region from the 
recent explorations of Colonel Tilho lends good support to our conclusion.* 
It is a bare and rugged sandstone country, where, in spite of a rainfall 
which is by no means negligible, permanent water-sources are scanty, 
and where, in consequence, there must be a considerable absorption of 
moisture by the rocks ; and it lies at so high an altitude as to give sufficient 
“head ” for the absorbed water to percolate through the porous sand- 
stones and thus to reach Egypt. 

Being convinced that I had at last arrived at the true origin of the 
artesian water, I next began to entertain the idea of attempting to make 
a map which would show the contours of the underground water-sheet, 
and from which, in conjunction with the contour-map of the surface 
which I had already prepared, I might be able to predict the depth of 
boring required to tap the underground water at any point in the desert. 
But a little consideration showed that this idea was an impracticable one, 
by reason of our ignorance of the underground geological structure over 
the greater part of the desert. The underground water would naturally 
pass along permeable sandstone beds, often confined between imperme- 
able clays above and below. And although the general structure of the 
Libyan Desert is doubtless one of simplicity as compared with that of 
other parts of Egypt, yet we know, from observations in the oases and 


* Geogr. F ourn., 56 (1920), pp. 97-99 and 161-163. 
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in the Owenat region, that the beds are in some places folded and faulted, 
and that in others they have been uplifted and entirely removed by 
denudation, with the exposure of large areas of the underlying ancient 
crystalline rocks. The only parts of the desert for which the boring- 
depths could safely be predicted would be certain small areas within the 
oases, where wells have been sunk in sufficient numbers to give us 
definite information as to the local underground structure ; and under- 
ground-water maps of these small areas, though they might usefully 
systematize our knowledge concerning them, would not be of any use 
for predictions at points situated elsewhere in the deserts. 

But while it was thus impracticable to prepare maps showing every- 
where the depth at which underground water actually exists, I conceived 
that it might be quite possible to prepare maps showing static water- 
levels ; that is, the levels to which the water would anywhere rise hydro- 
statically when once it was tapped by borings. For the slope of the static 
water-surface between known points will be largely independent of the 
underground structure of the intervening country. Apart from any 
physical changes which may still be going on in the underground rocks 
themselves through geological agencies—changes which, if taking place 
at all, must be so slow as to be negligible except in the course of centuries— 
the only factors which can affect the slope of the static water-surface, once 
it has been established, are variations either in the rate of supply of water 
to the beds, or in the rate at which it is removed from them. As regards 
variations in the rate of supply, it is obvious that variations in the annual 
rainfall of the Erdi and Ennedi region must cause very considerable 
variations from year to year in the amount of water received by the 
underground beds. But the resistance of friction to the flow of water 
through the pores of the sandstones is so great, that the annual oscillations 
of pressure must be rapidly damped out as the distance from the place 
of influx increases ; consequently the levels of the water in the wells of 
the Egyptian oases (and even, so far as is known, that of the lake at Merga) 
show little or no annual variation. And with regard to variations in 
the rate of removal of water from the beds (by outflow to the Nile, or to 
the sea, or into lakes wherein it evaporates, or by the exploitation of wells 
and springs for irrigation purposes), these changes, though possibly in 
some cases they may be progressive, and in restricted localities very 
sensible, can exercise but little influence from year to year on the general 
distribution of water-pressure within the underground strata. We may 
therefore conclude that the gradient of the static water-surface will every- 
where have assumed practically a steady state. Unlike the actual water 
bearing beds themselves, which may be much folded, the static water- 
surface will in general have simple gentle slopes everywhere in the open 
desert. In the oases, of course, where numbers of wells yielding large 
outputs have been bored in proximity to each other, the static water 
surface will be wrinkled; but over the vast bulk of the desert the 
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contours may be expected to be smooth curves. The diagrammatic section 
below will, I think, make clear this point about the general non-depend- 
ence of the shape of the static water-surface on the geological structure : 


wen : snneiabiadincciesigl 
Diagrammatic section showing that the static water-level is largely 
independent of the underground structure 





In the diagram, FEKHG represents a water-conveying stratum, 
folded throughout its course and faulted at HK, but having a general 
downward slope from F to G. A and B represent points at which the 
water just rises to the ground-level, either through natural fissures or in 
artificial borings. The straight line drawn through A and B represents 
very approximately the static level at any point between A and B, that 
is, the level to which the water would rise in bores carried down to the 
water-bearing bed. A boring at C, for instance, would have to go down 
to E to tap the water, but once the bed was tapped the water would rise 
in the bore as faras D. At the fault HK, the pressure of the water at Kk 
will cause it to rise through the crushed rock at the fault-plane and re- 
enter the porous stratum at H. If there is a considerable outflow at B, 
and the fault-plane is a very narrow fissure, we may expect some drop 
in the line AB over the fault, by reason of the extra frictional absorption 
of head at this place. But unless the thickness and degree of permeability 
of the fault-rock are markedly different from those of the sandstone bed 
itself, the drop of pressure will not greatly disturb the general slope AB. 
In any case it is apparent that the level of the static water-surface at any 
place between A and B is capable of being estimated with a far closer 
degree of approximation than is the level of the water-sheet itself. We 
may therefore justifiably assume a uniform gradient for the static level 
between points at which that level is known, disregarding folds in the 
strata ; and though we cannot entirely allow in detail for unknown faults 
and variations in permeability, it must be borne in mind that the Zo/a/ 
effect of all the unknown factors between any two known points is already 
automatically allowed for in our data. It is only the variations from 
uniformity, due to the unknown distribution of the faults and of the de- 
partures from the average permeability, which can affect us ; and these 
variations and departures are probably but small in most of the great 
unexplored areas of the south-west of Egypt, where the geological struc- 
ture, from all we know of it, appears generally to be remarkably uniform. 

The first requisite for the construction of a map showing the contours 
of the static water-surface was, of course, a sufficiency of well-determined 
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positions of points where the static water-level of the artesian supply was 
fairly exactly known. Such points are the springs and wells of the various 
oases, the surfaces of lakes occupying depressions and presumably fed by 
underground supplies, and any places on the Nile where the river taps 
artesian beds. 

In regard to the wells and spring~ it was obvious that only those known 
to derive their supplies from artesian sources could be utilized as giving 
points on the static water-surface. This consideration cut out from the 
discussion the springs of Owenat and Arkenu, which are known to be fed 
by local rainfall, and also the small water-sources of Kurkur, Dungul, 
Nakheil, and Ain Amur, which occur in situations where percolation 
from occasional local rainfall seems to be the only possible source of 
supply. And for reasons which will appear presently, none of the wells 
and springs situated to the north of the Siwa—Qattara—Faiyum chain 
of depressions could be considered as entering into the problem. With 
these exceptions, every water-source situated within the area of the 
Libyan Desert covered by the map, and whose level was known, was 
utilized ; but in the greater oases and in the Wadi Natrun the wells and 
springs are so numerous and so close together that in these localities it 
was necessary to select one or two wells as representatives of a group. 
I had no hesitation in including the wells of Siwa and the Wadi Natrun, 
because the temperature of some of the wells and springs of Siwa, and 
the quantity of the output of water at both places, seem to me to afford 
conclusive evidence of the artesian character of their supply.* The 
wells of the little oasis of Lageita, to the east of the Nile near Qena, were 
included, for although they are not in the Libyan Desert, they most 
probably derive their supplies from the same underground flow which 
feeds the western oases. I have included only one well in which the 
water does not rise nearly to the ground-level. That well is one which was 
bored by the British Army during the Great War, at a place called B6, 
some 40 kilometres to the east of Baharia Oasis. The level of the ground 
at this point is 112 metres above sea-level, and as the water was stationary 
in the bore at 78 metres below the ground, the static level here is 34 metres 
above sea.t The well is said to have yielded some 800 gallons per hour 
without the water-level in the bore being sensibly changed. 

The level of the well at Sarra has recently been determined by Prince 

* Lucas (‘ Natural Soda Deposits in Egypt’ (Cairo, 1912), p. 15) regarded the 
water of the Wadi Natrun as being due to infiltration from the Nile, mainly on the 
ground that he supposed the water visibly entering the wadi (as small streams and 
trickles) to do so on the north-eastern side. But this, I think, is a mistake, as it neglects 
consideration of the large springs of warm fresh water which bubble up in and near 


the salt-lakes themselves, and also the large wells of the monasteries which lie south- 
west of the lakes. 

+ A far better site for this well would have been in the depression some 20 kilo- 
metres to the north-west, the ground-level at the lowest point of which is only 61 metres 
above sea; but at the time when the site of the well was chosen the existence of this 
depression was unknown. 
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Kemal el Din ; but I have not included it in my data, because he informs 
me that the water-level fluctuates by 20 metres or more in different years, 
while the level of the artesian water of the Egyptian oases and Merga 
is very nearly constant. The inference I draw from the great fluctuations 
in the water-level at the Sarra well is that it is dependent on percolation 
from a more or less local rainfall rather than on the same flow which feeds 
the Egyptian oases. 


5. Permanence of Lakes. 


In regard to lakes and salt-marshes, the permanence of those occupy- 
ing the depressions of Areg, Bahrein, Sittra, and Qattara can only, | 
think, be adequately explained by regarding them as fed, at least in part, 
by underground supplies coming into them from the south. The total 
area of the lakes of Bahrein, Nuemisa, Sittra, and Moghara is nearly 
20 square kilometres, and that of the salt-marshes (sadakha) is not less 
than 5000 square kilometres. ‘The depressions are situated in a region 
which is nearly rainless ; in Siwa the mean annual rainfall is only about 
a quarter of an inch, and that in the depressions farther south, such as 
Bahrein and Sittra, is doubtless even smaller. The mean daily evapora- 
tion from the lake-surfaces cannot well be less than some 4 mm., which 
would mean a lowering of the lake-levels by evaporation of 14 metres 
each year unless there was some inflow to make up for the loss. And 
though the rate of evaporation from the salt-marshes, area for area, 
is doubtless very much smaller than that of the lakes, the 250-fold 
greater extent of the marshes makes it certain that the total quantity of 
water annually evaporated from them must far exceed that from the lakes. 

It appears unlikely that the loss by evaporation in the lakes and 
marshes can be entirely made up from local rainfall and by seepages from 
the northern slopes. ‘The rocks forming the surface of the great Miocene 
plateau, 200 metres high, which separates the depressions from the sea, 
are chiefly limestones and clays; the beds are nearly horizontal, but 
such slight dips as exist are believed to be towards the sea. The average 
annual rainfall on the coastal portion of the plateau is about 6 inches ; 
but it falls off rapidly inland, till it is only about a quarter of an inch near 
Siwa. The heaviest rainfall on the plateau thus occurs along a strip 
parallel to the coast, where it is largely drained off towards the sea by the 
gullies which indent the plateau-edge. Of that which falls on the plateau- 
surface farther inland comparatively little is absorbed, owing to the 
generally non-porous nature of the uppermost rocks; after a heavy 
shower, water lies on the surface in shallow pools for a few days and is 
soon evaporated. So impervious to water is the limestone in this region, 
that the Romans excavated chambers in it to form reservoirs, of which 
many hundreds still exist. Nor can we think that much surface drainage- 
water from the country to the south ever finds its way into the depressions ; 
for there is an almost complete absence of drainage-lines entering them. 
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At the feet of the northern scarps of the Qattara depression, and along 
the north-eastern shores of the lakes in the Wadi Natrun, there are, indeed, 
small springs which show that some of the rain falling on the plateau 
does actually penetrate the rocks and escape by seepage into the depres- 
sions. But the amount of this seepage appears to be insignificant com- 
pared with the volume of water which must annually disappear from the 
lakes and marshes by evaporation. A further consideration bearing 
on this point is that whatever may have been the agency by which the 
depression of Siwa was formed, that same agency almost certainly 
operated to produce the other depressions of the northern chain ; and it 
seems most unlikely that a connection should have been opened up with 
the underground water-bearing beds in Siwa, and not also in the larger 
and much deeper depression of Qattara. 

It would be a difficult matter to estimate the relative proportion of the 
water entering the depressions by underground flow from the south, 
to that contributed by local rainfall and seepage from the northern slopes. 
But that is not necessary for our immediate purpose. It is sufficient to 
show that there must be some influx into the depressions from the same 
source as that which supplies the wells of the greater oases, to establish 
the existence of that underground water-connection which is all that we 
need to justify us in regarding the levels of the lakes and salt-marshes as 
furnishing us with points on the static water-surface ; and from the con- 
siderations mentioned above it seems to me certain that some influx of 
underground water really does take place. 

I have also thought it justifiable to include the Birket el Qarun in my 
collection of static water-level data, because although that lake was 
probably first formed by an overflow of the Nile into the Faiyum, and is 
even now being fed by Nile water through the Faiyum drains at the 
rate of some 350 million tons a year, there is a certain amount of evidence 
suggesting that it has some underground water-connection with the 
Qattara depression. That evidence, to which attention was first drawn 
by Professor Schweinfurth,* consists in the relatively low salinity (1°3 per 
cent.) of the lake, notwithstanding the long period through which it has 
been subject to evaporation and the fact of its having shrunk to dimensions 
very much smaller than it possessed in ancient times. Unless there has 
been a large underground efflux of salt water from the lake, it appears 
impossible to account for its present degree of freshness. In Professor 

‘Schweinfurth’s day, of course, the existence of the Qattara depression 
was unknown, and it was puzzling to suggest where the salt water had 
gone to.f An underground leakage from the Birket el Qarun into the 
Qattara depression is quite conceivable, for although the two places are 


* See Appendix III. in the second volume of Willcocks’ ‘ Egyptian Irrigation,’ 
1913. p. 853. 

t Schweinfurth (of. czt., p. 855) even thought it might have percolated to Siwa, 
in spite of the great distance (480 kilometres) and the adverse direction of the difference 
of level between the two places. 
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separated by some 200 kilometres, there is a very considerable fall between 
them. Thus the salt in the marshes of the Qattara depression may 
possibly have come in part from the Birket el Qarun. ‘The present rate 
of discharge of the Faiyum drains into the lake is, however, just sufficient 
to make up for an average daily evaporation from the lake-surface of a 
little over 4 mm., which is about the rate we might expect ; and although 
the level of the lake-surface has fallen some 5 metres since observations 
of it were first made in 1886, it is now nearly stationary ; hence it does 
not appear likely that there is much underground leakage at present. 
If the former leakage from the lake took place by lateral flow into porous 
strata near its surface, of course the leakage may have been arrested by 
the lowering of the lake-level uncovering the porous beds into which it 
took place; but I think a more likely explanation is that the leakage 
occurred at or near the bed of the lake, and has gradually been reduced 
by the continued deposition of Nile mud on the lake-bottom, and by the 
diminution of head due to the fall in the water-level. 

In regard to the tapping of the artesian waters by the Nile, there is 
only one locality in which this is known to take place ; but the quantity of 
underground water which is there withdrawn by the river is probably very 
considerable. When I was surveying the Nile Valley between Aswan 
and Korosko in December 1898, I observed that in the vicinity of the 
temple of Dakka (about 105 kilometres south of Aswan) the lands on 
the west bank of the river were being irrigated with warm water, drawn 
by ‘‘ sakias ” (water-raising machines) from pits sunk in the alluvial 
flat which extends between the river and the edge of the sandstone 
desert. The length of the tract over which the warm water was being 
withdrawn for irrigation was found to be about 16 kilometres, stretching 
from 2 kilometres north of Dakka temple southwards to the temple of 
Maharraga ; and the width of the alluvial tract at Dakka, where it is 
widest, was about 1300 metres. Some of the water-pits were more than 
a kilometre from the river. Levelling from the Nile (the surface of which 
was then about 99 metres above sea) across the cultivation to one of the 
sakia-pits 750 metres west of the river, I found the level of the ground at 
the sakia-pit to be 7°9 metres above that of the Nile, and the water- 
surface in the pit to be 8-4 metres below the ground-level ; there was 1°2 
metres depth of water in the pit. The temperature of the water in the 
pit I found to be 83° F., while that of the Nile was 60° F. and that of the 
air was 67° F. The headman of Dakka told me that the exploitation of 
this warm underground water had begun about 1887; they dig out the 
sandy mud, and then see the water oozing rapidly into the pit out of the 
sandstone below. On crossing to the east bank of the river, I found that 
there also the warm water was being similarly raised for irrigation, though 
to a smaller extent, because on that side the sandstone desert approaches 
more closely to the river and there is much less cultivable land. The 
exploitation of the water on the east side of the Nile extended only over 
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a distance of about 5 kilometres along the bank, with a maximum width 
of alluvial plain of 600 metres, just at the place where the great Wadi 
Alagi debouches into the Nile Valley. As the sandstone bed from which 
the warm water issues is less than 2 metres below the level of the water- 
surface of the Nile, and the water occurs on both sides of the river, it is 
certain that the water-bearing bed is cut through by the Nile channel 
itself ; the seepage into the river along the stretch of 16 kilometres must 
therefore be very considerable. It seems evident that the water is not 
derived from the bed of the Wadi Alagi, great drainage-channel though 
that wadi is; for we could not then account for the temperature of the 
water, nor for its appearing to a larger extent on the west bank than on 
the east, with the river in between. Moreover, the water appeared to 
be much more free from salts than we should expect it to be if it were 
merely drainage from the Wadi Alagi. It strongly resembles, in fact, 
both in temperature and character, the artesian water of the greater oases, 
and there can hardly be the smallest doubt that at Dakka the Nile is not 
only continually abstracting artesian water from the same underground 
water-sheet that feeds the oases, but is abstracting it in far larger quantities 
than those yielded by all the oasis wells and springs put together.* It 
is certainly remarkable that the place where considerable supplies of warm 
underground water enter the Nile should coincide with the embouchure 
of what 1s perhaps the greatest drainage channel of the Eastern Desert 
of Egypt ; but I think it is likely that the explanation of the coincidence 
may be a tectonic one ; the water-bearing beds may have been brought 
up by a local fold in the strata, and the same fold may in some way have 
conditioned the formation of the primitive drainage-line which was 
ultimately to become the Wadi Alagi. 

Having now indicated briefly the grounds for their acceptance, I 
give below a table showing the various points which I have adopted as 
furnishing data for constructing the contours of the static water-surface 
underlying the Libyan Desert, together with the altitudes of the points 
above or below sea, and the sources of these level-data. The levels are 
doubtless in some cases slightly inaccurate ; but a few metres of error 
are immaterial to the object in view, and it is believed that even those 
levels which rest on barometric determinations are sufficiently accurate 
for our purpose. 


* Mr. Beadnell (‘ An Egyptian Oasis’ (London, 1909), p. 139) estimates the total | 
discharge of the Kharga wells at 53,000 cubic metres per diem. We should not, I 
think, err greatly in estimating the total output of all the Egyptian oasis wells and 
springs at about five times this, or 250,000 cubic metres per diem. As the average 
daily discharge of the Nile in Egypt is about 180 million tons, a local influx into it 
several times as great as the total discharge of the oasis wells would represent but an 
insignificant addition to the discharge of the Nile. I think, however, that the influx 
of the warm water might possibly be detected by careful thermometric measurements 
made in the river near its banks at the time of low Nile. 
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List OF ADOPTED POINTS ON THE STATIC WATER-SURFACE 
Level 
Place. (metres). Determined by. 
Wadi Natrun, surface of lakes .. — 23. Ball, Trigonometric levelling, 1914. 
Birket el Qarun, surface of lake .. — 45 Survey of Egypt, 1926. Based on 
spirit levelling from Alexandria. 
Moghara, surface of lake... .. — 23 Walpole, Trigonometric levelling, 
1924. 
Qattara Depression, various points on 
salt-marsh, the lowest being —» = @o* 
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1924, and military records of 
depth, 1916. 
Lageita (Eastern Desert) ai oo o+ Murray, Trigonometric levelling, 
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To prepare a map showing the contours of the static water-surface, 
I took a graticuled sheet and plotted the above-scheduled points on it 
in their ascertained geographical positions, affixing the adopted level to 
each. To get points on the various contours at vertical intervals of 100 
metres, I joined each pair of points on the map by a pencil line, and then, 
by interpolation from the terminal levels, found the points on this line 


* This was the lowest level recorded at the time when I drew the static contours on 
the map. The further exploration of the depression by Mr. Walpole in the present 
year has shown that at one place the ground-level descends to —134 metres; the 
situation of this local deepening is, however, such that the drawing of the static contours 
would not have been affected by its inclusion in the list of adopted data. 
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where the various contours crossed it, on the assumption of a uniform 
gradient between the terminal points. Many of the lines thus drawn of 
course crossed each other, so that interpolation of the static level at the 
point of their intersection gave two values for the same place. But their 
agreement was wonderfully close, considering the fewness and the 
scattered nature of the datum-points, and this went a long way to en- 
courage me in the belief that the hypothesis on which I had been working, 
namely, that of an underground water-connection between all the points 
included in my list, was correct. I found that the contours of the static 
water-surface could be approximately represented by a series of smooth 
curves, as shown (on a reduced scale) in the outline map below. 

Apart from the general smoothness of the curves, especially in the 
south-west, where it may in part be due to the scantiness of control-points, 
the most striking thing on this outline map is the north-eastward pro- 
jection of the 1o0o-metre static contour, where it runs out so as to include 
Baharia Oasis. The reasons for this projection are obviously the efflux 
of water, on the one hand north-westwards into the great Qattara de- 
pression, and on the other hand into the Nile at Dakka. The indentation 
of the 400-metre contour near Kufra is likewise explained by the with- 
drawal of water from the wells of that oasis. The general parallelism 
of the curves in the south-western part of the map, showing a gradual 
rise in a south-westerly direction towards the Erdi and Ennedi country 
(which, as I have already stated, is the most probable source of the under- 
ground water) is strikingly apparent. I have not been able to extend 
the contours far to the east and west of Merga, for lack of control-points. 
It is much to be hoped that some future traveller will determine the water- 
levels at Selima and Lagia, which would enable the static contours to 
be extended into the region between Merga and Dongola ; provided, of 
course, that an examination of the water-sources at these places proves 
their supplies to be artesian. 

The most effective way of testing any working hypothesis in natural 
science being the prediction of hitherto unobserved facts, I venture to 
forecast that if, as is most likely, the water-sources of Selima and Lagia 
are artesian, their levels when eventually determined will not be found 
to differ very much from 270 and 390 metres above sea respectively. 
These are the approximate levels deduced by prolonging the static water- 
contours of my maps into the localities of these wells, assuming the 
contours to continue as smooth curves. 

Another interesting prognostication which I think may fairly be 
deduced from the map is that if ever the well at Sarra is considerably 
deepened, a much more abundant water-supply will probably be obtain- 
able. The ground-level at Sarra, according to observations made by 
Prince Kemal el Din, is 461 metres above sea, and the water-level in the 
well varies in different years from about 390 to about 410 metres above 
sea. But an examination of the static contours of the map shows that 
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the static level of the true artesian water in the neighbourhood of the well 
is probably somewhere about 500 metres above sea, though an exact 
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Outline map of the Libyan Desert, showing the points where the static 
water-levels are known, and the deduced contours of the underground 
static water-surface, on the hypothesis of a continuous hydraulic con- 
nection between the points 


estimation of the static level at that spot is not possible because of the 
lack of data farther west. As already remarked on p. 110, I think the 
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present supply at Sarra is derived from more or less local rainfall, con- 
veyed by higher-lying permeable strata than those which convey the 
main artesian supplies of Kufra and the Egyptian oases; by deepening 
the well considerably, lower-lying beds might be reached so as to tap 
the main supply, and the water might even be expected to overflow at 
the surface. 

Interesting as are the static water-level contours in themselves, they 
become vastly more so when superposed on the ground-contours, as is 
done in the larger map (G.¥., July, following p. 96). From the two 
sets of contours on that map we can estimate at any point the approxi- 
mate depth of the static water-level below the ground ; and this informa- 
tion affords new light on some of the most interesting, but hitherto the 
most difficult, of the problems connected with the Libyan Desert. 


6. Can the Present Water-supplies of the Mediterranean Littoral be 
supplemented by Artesian Borings ? 

The present water-supplies of the Egyptian portion of the Mediter- 
ranean littoral, derived mainly from shallow wells dependent on the 
local rainfall, are neither very abundant nor of very good quality, At 
one or two of the most important settlements along the coast, such as 
Matruh and Sollum, attempts have been made to improve the supplies 
by sinking wells to a considerable depth in situations where it appeared 
likely that the drainage from the inland plateau would be specially 
abundant. But these have met with little success ; the yield has been 
found to be very moderate in quantity, and of poor quality owing to dis- 
solved salts. The question has often been raised as to whether very deep 
borings, carried down right through the Tertiary strata and into the 
Nubian sandstone, might result in the procuring of an artesian supply of 
the same excellent water as occurs in the oases. Hitherto it has not been 
possible to give a definite answer to this question, and geologists have 
been reluctant to recommend deep borings, which would entail great 
expense, without feeling some assurance that they would be successful. 
The depth to the Nubian sandstone is unknown, but is certainly great ; 
and if borings were carried down into the sandstone, it was not known 
whether the water would rise to anything like the ground-level. From 
our new map, however, we obtain a very decisive verdict on the matter. 
The Nubian sandstone, even if reached, would not be found to be charged 
with artesian water under anything like the pressure that it is in the oases ; 
leakage into the Qattara and other depressions will have depleted the 
beds of much of the water coming from the south-west, and will have 
lowered the static head to such an extent, that the water left in the sand- 
stone will have too little pressure to rise far into the bores. Any idea of 
sinking deep artesian wells along the coast to tap the Nubian sandstone 
can consequently be definitely abandoned. We are driven to the con- 
clusion that in any attempt to improve the local water-supplies of the 
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littoral settlements, we can count only on local rainfall for our primary 
source, and we must do our best to collect the run-off before it has had 
an opportunity to absorb much salt. The Romans evidently understood 
this when they excavated the large rock-cisterns on the plateau, of which 
there are hundreds. We cannot do better than imitate their example, 
and arrange for the collection and storage of a sufficient volume of rain- 
water as it runs from the rocky surface of the plateau. We may do this 
by restoring to use the old reservoirs ; or we might possibly achieve: our 
end by damming some of the rocky gullies which bring down the run-off 
from the plateau to the plain. Now that the artesian idea is shown to 
be out of the question, there is justification for a thorough investigation 
as to the best method of collecting and conserving the local rainfall. 


7. Are the Artesian Water Supplies of the Oases diminishing ? 

The native cultivators in certain parts of Kharga and Dakhla have for 
some years past found that their wells no longer discharge at so high a 
level as formerly, and in consequence some of their land has gone out 
of cultivation. From this fact, and from the evidence of the former greater 
prosperity of the oases which is afforded by the various ruins of temples, 
forts, and villages, by the large areas of formerly cultivated lands, and by 
numerous sanded-up wells, it has sometimes been inferred that the total 
yield of the oasis-wells is now but a fraction of what it formerly was. 
But, as Mr. Beadnell has pointed out,* the remains of the past which 
exist in the oases belong to successive generations, so that we cannot 
fairly draw such a conclusion from them ; and the reduction or cessation 
of the discharge of certain wells does not necessarily imply any falling-off 
in the total water-output of the oases. Mr. Beadnell’s experiments 
on flowing wells in Kharga have clearly shown how the opening of a 
new well at a slightly lower level will affect the discharge of an old well, 
even one at a distance of a kilometre or more, by lowering the static head 
in its vicinity.f And since a large number of wells have been bored in 
recent years both in Kharga and Dakhla, it is most likely that the dis- 
charge from these wells has caused a falling-off in the yield of older ones 
situated at slightly higher levels. In this connection it will be well to 
note that it is not the mere ex/s¢ence of a new well that affects the static 
head, but the dscharge from it. If the new well is securely closed so as 
to discharge nothing, it has then no effect on the static head and there- 
fore none on the neighbouring wells. But for this to hold, it is important 
that the well which is closed should be closed throughout its entire depth ; 
it is not sufficient merely to close its mouth so that it does not discharge 
any water on to the ground, for there may still be rapid leakage somewhere 
in the bore (unless effectively cased) into porous unsaturated underground 

* * An Egyptian Oasis’ (London, 1909), p. 156. 


+ “ The Mutual Interference of Artesian Wells,” Geo/. Mag. (London, 1909), pp. 23- 
26; also ‘ An Egyptian Oasis,’ chap. x. 
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strata. Owing to the rapid rate at which iron pipes are corroded in the 
wells of the oases, leakage of this kind is more likely to happen with an 
abandoned modern well cased with iron piping and plugged near the top, 
than with old wells which were filled up with clay and sand. These 
factors, the mutual interference of wells and the importance of preventing 
underground leakage, especially from abandoned wells, being now 
thoroughly understood, steps are being taken towards ensuring that 
future sites for new wells shall be judiciously selected, and that leakage 
and waste from abandoned wells shall be as far as possible arrested. 

The method of carrying out measurements of well-discharges in the 
oases is so inaccurate, and the records of the past output so defective, 
that it is not possible to gather from them whether the total yield of artesian 
water is at present diminishing or not. Mr. Beadnell considers it likely, 
however, that the general average water-pressure in the oases has been 
very much reduced within the historical period, owing to the long- 
continued exploitation of the artesian supplies.* The general study of 
the Libyan Desert which I have made in the last few years suggests that 
a gradual reduction in the static water-pressure in the oases may possibly 
have been brought about by other agencies than the exploitation of the 
water in the oases themselves. 

The first and most important of these other agencies is the withdrawal 
of artesian water by the Nile in the neighbourhood of Dakka. As 
mentioned on p. 113, it is practically certain that sandstone beds carrying 
artesian water are cut through by the ‘Nile along a distance of several 
kilometres in that locality, and the influx of artesian water into the Nile 
may far transcend in quantity that removed by the wells and springs of 
the oases. The Nile has probably deepened its channel in this region by 
a few metres within historical times, and thus cut through a greater section 
of the water-bearing beds. An increase in the sectional area of the beds 
cut through would naturally mean an increase in the quantity of artesian 
water passing into the Nile, and hence a lowering of the static water- 
surface extending perhaps to the oases. 

The second possible other cause operating to diminish the static head 
of the artesian water of the oases is the progressive desiccation of a lake 
which may once have occupied a part of the Qattara depression. As 
mentioned on p. r1o, the floor of this great depression, large areas of 
which are 80 metres and more below sea-level, is partly covered by a 
salt-marsh, which is so soft and watery that it can only be crossed at a 
few places. The hundreds of great water-cisterns cut in the limestones 
of the plateau to the north of the depression—cisterns most of which are 
now dry—as well as other ruins along the coast indicative of a consider- 
able former population, seem to show that the rainfall in the littoral region 
has within the historical period been greater than it is at the present day. 
When the rainfall in the coastal region was greater, there must have been 

* “ An Egyptian Oasis,’ p. 140. 
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more drainage into the Qattara depression, and what is now salt-marsh 
was thus possibly once a lake of some depth. Assuming, as I think is 
likely, that an underground water-connection exists between the marsh 
occupying the bottom of the depression and the artesian water of the 
oases, it is obvious that any progressive lowering of the lake-level conse- 
quent on the change of climate must have lowered the static water-surface 
in the country extending southwards towards the oases. In the oases 
themselves the lowering of the static surface would of course be much 
less than at the lake ; but it is quite conceivable that even in the oases 
the lowering may have amounted to the few metres which would cause 
some of the older and higher-lying wells to cease to flow. 

As both the deepening of the Nile channel in Lower Nubia and the 
desiccation of the Qattara depression are probably still slowly progressive, 
it is possible that these causes may to some extent account for any slow 
lowering of the static water-surface in the oases which may be still 
going on. 


8. “* Lost”? Oases— Zerzura.” 


Of all the questions asked by intending travellers in the Libyan Desert, 
none is more frequent than that as to the most likely whereabouts of 
undiscovered oases, and especially as.to the possibility of finding the 
mysterious ‘‘ Zerzura, or Oasis of the Blacks.’’ Hitherto the only aid 
which I have been able to render to such inquirers has been to acquaint 
them with the various statements which have been made by Arabs at 
different times as to the situation of Zerzura, with the routes which have 
been followed by others (including myself) who have sought in vain for 
it, and with the indications of old tracks which have been encountered by 
these previous travellers. So contradictory have been the various Arab 
statements, and so numerous the vain attempts to find the place, that I 
have at times felt almost convinced that “ Zerzura”’ is a myth. But 
Owenat and Merga were little more than traditions until a year or two 
ago, and I think there is a sufficient possibility of the existence of un- 
discovered springs or oases to encourage a further look-out being kept 
for them, more especially as a consideration of the general surface- 
contours and static water-contours which are now available may furnish 
a new aid in the matter by narrowing down the field of search. 

As regards Arab traditions concerning Zerzura, the earliest account 
of them which I have been able to trace is that of Sir Gardner Wilkinson 
in his ‘ Topography of Thebes and General View of Egypt,’ published 
in 1835, p. 359. Wilkinson’s book is now rather scarce, and his statement 
concerning Zerzura is so short that I quote it in full : 

‘* About five or six days west of the road from el Hez to Farafra is 
another Oasis, called Wadee Zerzoora, about the size of the Oasis Parva, 
abounding in palms, with springs, and some ruins of uncertain date. It 


was discovered about nine years ago (z.e. about 1826) by an Arab in search 
of a stray camel, and from the footsteps of men and sheep he there met with, 
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they consider it inhabited. Gerbabo, another Wah, lies six days beyond 
this to the west, and twelve days from Augela; and Tazerbo, which is 
still farther to the west, forms part of the same Oasis; and they suppose 
that Wadee Zerzoora also communicates with it. The inhabitants are 
blacks, and many of them have been carried off at different times by the 
Moghrebins for slaves; though the “ Vallies of the Blacks,” a series of 
similar Oases, lie still farther to the west.” 


In footnotes he adds : 

“It is supposed that the blacks, who invaded Farafreh some years 
ago, and kidnapped a great number of the inhabitants, were from this 
Oasis. 

‘* By another account Zerzoora is only two or three days due west 
from Dakhleh, beyond which is another wadee ,; then a second abounding 
in cattle; then Gebabo and Tazerbo; and beyond these is Wadee 
Rebeeana; Gebabo is inhabited by two tribes of blacks, the Simertayn 
and Ergezayn.” 

Particular interest attaches to Wilkinson’s account of the tradition, 
not only because of its being the earliest, and therefore less likely to be 
coloured by imagination than later versions, but also because of the 
remarkable fact that although some of the other places named in the 
above extract were unknown to European geographers at the time, they 
have all since been discovered ; ‘‘ Gebabo ” and “‘ Tazerbo ” by Rohlfs, 
and ‘“‘ Rebeeana ”’ by Mrs. Forbes and Hassanein Bey. 

The weak point in the account is the loose Arab way of stating direc- 
tions. Gebabo (Kufra) is not west of the Baharia—Farafra road, but 
south-west. If we amend the bearing in the first account accordingly, 
and take Zerzura at about midway between the Baharia—Farafra road 
and Kufra, it must lie near the intersection of the parallel of 26° with the 
meridian of 26°, or some 200 kilometres east of the Mehemsa Hattia, 
and some 150 kilometres north-west of Rohlfs’ ‘‘ Regenfeld ” camp. 
In the second account given by Wilkinson, the words “‘ due west ” suggest 
that the bearing is more certain. Two or three days (say 120 kilometres) 
due west of Dakhla would put Zerzura in about latitude 253°, longitude 
274°, or about 30 kilometres north of Rohlfs’ ‘‘ Regenfeld.” There is 
thus a difference of more than 100 kilometres between the two positions 
indicated by the accounts given to Wilkinson. 

Rohlfs evidently knew of the traditions regarding Zerzura before 
making his attempt to reach Kufra from Dakhla in 1874; and since 
such an intermediate oasis, if it really existed, would be an immense aid 
to him in attaining his objective, he made careful inquiries concerning it 
before leaving Dakhla. But he found that though every one in Dakhla 
knew the names of Zerzura and Kufra, no one could tell him where 
Zerzura was, nor how far it lay from Dakhla.* Evidently Rohlfs placed 
little faith in its existence, for during his journey he gave the 
name “‘ Zerzura’”’ to a locality, about 120 kilometres west-south-west of 


* ‘Drei Monate in der libyschen Wiiste’ (Cassel, 1875), p. 115. 
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Dakhla, where he found nothing but very sparsely scattered vegetation.* 
Ascherson, who was with Rohlfs in Dakhla, was however informed by 
Hassan Effendi, one of the principal inhabitants of Mut, that about a 
hundred years before (7.e. about 1770) there had been frequent raids on 
Dakhla by Arabs from the south-west ; and that in order to stop these 
raids the Mameluke Government of the time installed a military colony, 
called the Surbaghi, in the village of Qalamun. These Surbaghi went 
out and destroyed all the wells for seven or eight days’ distance along the 
road by which the raiders had come. This road, which up to that time 
had served as a trade route from Darfur, before the road through Kharga 
was opened, was in consequence forsaken. The road was said still to 
exist, and to lead into the desert from Mut. At a day-and-a-half’s 
journey from Mut there were said to be two “ pillars,’’ half an hour’s 
distance apart, which Hassan Effendi’s guard likened to minarets. In 
the neighbourhood there were said to be large stone-quarries, and about 
thirty years previously an iron instrument had been found ; the instru- 
ment was still in Hassan Effendi’s possession, and some wonderful 
stories had grown up as to the manner of its use. 

Ascherson himself believed this information of Hassan Effendi’s to 
be substantially correct, but he thought the “ pillars ” might be merely 
pinnacle-shaped natural rocks. I am likewise inclined to believe it 
trustworthy, but I think the ‘“ wells”’ may have been merely water- 
dumps—that is, collections of jars of water. My reason for this view is 
twofold. In the first place, the ground-levels in that part of the desert 
are so far above the static water-level, that if wells were bored they would 
have to be very deep, and the water would not rise anywhere near the 
surface (there can, of course, be here no question of local rainfall as a 
source for the water in the “‘ wells ’’) ; and in the second place, it seems 
very probable that the accumulation of large broken earthenware jars 
which I discovered in 1916 at the place I named “‘ Pottery Hill ” (latitude 
24° 26’ 27”, longitude 27° 38’ 54”) is one of the dumps in question. 

The importance of the above interpretation of Hassan Effendi’s story, 


* See Jordan’s ‘ Physische Geographie und Meteorologie der libyschen Wiiste’ 
(Cassel, 1875), p. 204. Jordan states that there were on an average not more than 
two to four plants per acre in this locality. 

+ See Rohlfs’ ‘ Drei Monate in der libyschen Wiiste’ (chapter ix. of which was 
written by Ascherson), p. 250. 

t In my paper on ‘ Recent Determinations of Geographical Positions in the Libyan 
Desert,’ published in Cairo in 1919, I gave (p. 14) the approximate position of the hill 
as lat. 24° 28’, long. 27° 45’. The position given above is from a more accurate deter- 
mination which I made on revisiting the place with Prince Kemal el Din in 1923. 
On this latter occasion the excavations made by the Prince in the sand around the foot 
of the hill revealed the existence of hundreds of additional jars, many of them intact, 
set in regular order in the sand and obviously forming a water-dump. The majority 
of the jars bore clearly incised markings, which Prince Kemal el Din was able later to 
identify positively as being tribal marks of the Tebus, the marks being in fact exactly 
the same as those used by the Tebu tribes of the present day. 
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if accepted, as I think it must be, lies in the proof which it furnishes that 
there cannot possibly be an undiscovered oasis anywhere near a point 
seven or eight days from Dakhla in the direction of Kufra. A considera- 
tion of the static water-levels and the contours of the ground would lead 
us to this conclusion if the views I have advanced on the underground- 
water question are correct; but the fact that the raiders would never 
have made such a large water-dump if water could have been readily 
got from a well in the vicinity makes the conclusion almost certain inde- 
pendently of my hypothesis, and thus incidentally tends to support the 
latter. Is it possible that “‘ Zerzura,”’ which I am told signifies in Arabic 
a starling (but is commonly applied to any small bird), is here a corruption 
of some other name derived from “ zeer,” a water-jar, and that instead of 
“the oas’s of the blacks,” Zerzura was really “ the water-depdt of the 
blacks ” ? 

Schweinfurth has recorded * a story which was told him in Kharga 
Oasis, that in 1872 some Arabs of a Darfur caravan, who had missed the 
road, found a small oasis about 14 days’ journey to the west of Beris. 
The oasis was said to contain pools full of wild geese, date-palms, and a 
temple. People who went out of Beris to find the place returned un- 
successful. I am, however, rather inclined to think that the story has 
some basis of fact, because in 1898 I myself found springs and traces of 
ancient conduits in the dunes north-west of Beris, and there may be other 
water-sources beyond the point which I reached. f 

A writer in the ninth edition of Murray’s ‘ Guide to Egypt,’ pub- 
lished in 1896, gives the following different statements of Arabs as to 
the position of Zerzura : 

(1) Some days south of the Dakhla Oasis. 

(2) Five days west of Farafra Oasis. 

(3) Three days west of Dakhla Oasis. 

(4) Two or three days west of Selima Oasis. 

The first of these statements would correspond sufficiently well with 
Bir Terfawi, which is about 280 kilometres due south of Dakhla Oasis ; 
the second would place Zerzura about in latitude 27°, longitude 26° ; 
the third corresponds with the second account given to Wilkinson ; while 
the fourth would place it far to the south-west, in latitude 214°, longitude 
28°, or rather less than halfway between Bir Terfawi and Merga. 

Mr. Harding King, who in his journeys in the Libyan Desert in 1909 
and 1911 devoted much attention to the collecting of native information 
regarding its geography, thinks that ‘‘ Zerzura”’ may possibly be only 
a generic name applied to any mythical or undiscovered oasis.{ He 
heard the name applied to the following localities : 


* See Jordan’s ‘ Physische Geograpkie und Meteorologie der libyschen Wiste 
(Cassel, 1876), p. 215. 

+ ‘ Kharga Oasis’ (Cairo, 1900), p. 57. 

t Geogr. F ourn., 42 (1913), p. 283; also ‘ Mysteries of the Libyan Desert’ (London, 
1925), Pp. 304. 
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(1) Rohlfs’ ‘* Sersura.”’ 

(2) The “‘ Egyptian Oasis,” said to have been seen by an Arab from 
the top of a high black hill lying in the dune-belt ten long days 
by ordinary caravan from Kharga. Another Arab is said to 
have seen what is possibly the same place eight days somewhere 
to the south of Dakhla. Both these accounts agree that the 
place is a large oasis lying at the foot of a scarp and containing 
olive trees. 

(3) A stone temple eighteen hours’ journey west of Gedida in Dakhla 
Oasis. 

The information given to Mr. Harding King as to the position of 
the “‘ Egyptian Oasis ” would place it about in latitude 23°, longitude 28}°, 
or only some 50 kilometres north-west of Bir Terfawi ; in fact, considering 
the vagueness of the information, it might correspond fairly well with 
Terfawi itself, except that there are no olive trees at Terfawi, nor is that 
place overlooked by any escarpment or hill. The “ high black hill in 
the dune-belt ”? may just possibly be one of those I mapped near the 
farthest point I reached with Moore in 1916, in about latitude 24°, 
longitude 26°, though this would imply a direction south-west of Dakhla, 
not south. It is not likely to be Gebel Kamil, as that mountain lies much 
nearer to Merga than to Dakhla. 

The “stone temple,” according to the information given to Mr. 
Harding King, would be about 80 kilometres west of Dakhla Oasis, in 
about latitude 254°, longitude 28°, or not very far from the second of the 
positions indicated by Wilkinson for Zerzura. But I think it is likely 
that the statement really refers to the “‘ Deir el Hagar,” a well-known 
temple ruin much nearer to Dakhla. 

So much for the various statements as to whereabouts Zerzura may de. 
Let us now inquire where it is zo¢. On the map I have indicated the 
principal routes followed by explorers of the southern and western parts 
of the Libyan Desert during the last fifty years. We may be tolerably 
certain that Zerzura is not on, or very close to, any of these routes ; for 
although a depression within a kilometre or so of one’s track may easily 
be passed without notice, the existence of a large oasis, such as most of 
the traditions make Zerzura out to be, would almost certainly be betrayed 
to an explorer by animal-tracks leading to it from considerable distances, 
except possibly in places where the ground was very sandy. 

There is another method now available to us by which we may narrow 
down the search for Zerzura or other “‘ lost” oases; and that is, by a 
consideration of the general contours of the country and those of the 
static water-surface. Every oasis in the Libyan Desert must owe its 
existence to one or other of two conditions: either it must depend on 
springs fed by local rainfall, in which case, like the oases of Owenat and 
Arkenu, it probably lies near to mountains of considerable height ; or 
else it must depend on underground supplies, and must therefore lie in 
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Fars at northern foot of Pottery Hill found by Prince Kemal el Din 
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Fars, worn away by sand-laden winds, found by Dr. Ball in 1917 at 
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a depression wherein the ground-level and static water-level are practically 
coincident, as in the cases of Kharga, Dakhla, Farafra, Baharia, and 
Siwa. Itis highly doubtful whether any mountain masses at all approach- 
ing the altitude of Arkenu and Owenat can remain undiscovered in any 
of the various areas in which Zerzura has been traditionally placed. 
Zerzura is immensely more likely to be in a depression, and indeed Wilkin- 
son’s name Wadi Zerzura almost conclusively points to that view. The 
depression is more likely to be shallow than very deep, for it presumably 
lies in the sandstone country of the south-west, and all the known de- 
pressions of great depth are confined to the limestone country of the north- 
east. It is quite easy to trace out on our new map the areas wherein the 
static water-surface would be reached by a depression of say 50 or 100 
metres below the general ground-level as indicated by the contours. 
We must, however, remember that our ground-contours are liable to be 
considerably in error in areas where observations have been few—that 
is, in precisely those areas where the depression, if it exists, is most 
likely to be found. So we must allow a good margin for our depth, and 
I have chosen 100 metres on this account. On the map I have drawn the 
‘locus ”’ of points in the southern part of the Libyan Desert where the 
static water-surface is 100 metres lower than the general ground-surface * ; 
and I have edged with red the only areas in the west and south in which 
the two surfaces are within 100 metres of each other—that is to say, the 
areas within which comparatively shallow depressions with underground 
springs must lie, if our contours of the two surfaces are drawn with even 
approximate correctness. It will be seen from the map that this restricts 
the search very considerably. In fact, if Zerzura is within the frontiers 
of Egypt, it lies in all probability either to the west of longitude 26° 20’ 
and north of latitude 26°, or to the east of longitude 27° and south of 
latitude 23° 30’. We may dismiss from our field of search all the broad 
tract of rising ground which extends from near the Dakhla escarpment 
south-westwards towards Owenat ; for unless Zerzura is in a depression 
of great depth, it cannot possibly lie within this tract. This consideration 
shows that most of the previous rough estimations of the possible position 
of Zerzura must have been erroneous ; and indeed it is remarkable how 
few of the various explorers’ tracks traverse the only two areas within 
which Zerzura, if it exists, almost certainly lies. The northern area has 
only been crossed by the Rohlfs expedition of 1874, and that near its 
eastern edge ; while the western part of the southern area has only been 
crossed by Prince Kemal el Din’s expedition of 1925. Of all the Aral 
traditions, only those which would place Zerzura far to the west of 
Farafra, or far to the south-south-west of Dakhla, can now have any 
high degree of credibility. It can hardly, I think, be doubted that the 

* This “locus” is of course given by joining up the points of intersection of the 


100-metre water-contour with the 200-metre ground-contour, the 200-metre water- 
contour with the 300-metre ground-contour, and so on. 
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various traditions refer to more than one place ; and in view of the almost 
totally unexplored state of the only two areas in which our new contour- 
maps indicate the possibility of unknown oases existing, it is quite con- 
ceivable that at least one oasis may lie within each of them. In the 
northern area, Siwa would probably make the best starting-point from 
which to conduct a search, as it is easily reached by motor-car from 
Alexandria or Cairo, and exploratory journeys southwards from Siwa 
would mostly lie along the direction of the dune axes. In the southern 
area, Terfawi or Sheb would form the best base for exploration ; at each 
of these places there is a good water-supply. I am inclined to think that 
the southern area is more likely to yield results than the northern one. 
Water was found to exist at a point some 15 kilometres west of Terfawi, 
and though no other source was observed on the way to Owenat, it was 
impossible to see very far on either side of the track, so that such a source 
might have been passed within a few miles without notice. Terfawi 
itself is very difficult to find, being inconspicuous even when one is fairly 
close to it; and as it is in a sandy area, tracks leading to it are soon 
obliterated. Another factor which favours this southern area is that, the 
country being all Nubian sandstone, the depth from the surface to the 
actual water-bearing beds (as distinguished from the depth to the static 
water-surface) is certain to be much less than in the northern area, where 
Cretaceous strata may overlie the sandstone; hence there is more 
likelihood of the existence of natural springs in the south than in the 
north. 


9. Can Travel in the Great Tracts of the Libyan Desert which are now 
Waterless be facilitated by the Sinking of New Wells ? 

It has sometimes been asked whether tracts which it is now difficult 
or impossible to cross by camel, owing to the non-existence of wells or 
natural springs within them, might possibly be opened up to transport 
by the sinking of new wells along a proposed route, as has in fact been 
done by the Senussi in the case of the well at Sarra, between Wanianga 
and Kufra. Hitherto there have been no data from which to form an 
opinion on this question ; but a study of the new map will enable at least 
a qualified answer to be given. 

To be a practicable proposition, a new well must fulfil two conditions : 
the first, that the boring must not be required to descend to a very great 
depth ; and the second, that the water when struck must rise in the bore 
to within a reasonable distance, say 20 to 30 metres, of the ground-level 
atthe place. The first of these conditions will be satisfied if the geological 
horizon of the water-bearing bed is comparatively near the surface ; the 
second, if the level of the static water-surface in the locality is within 
20 or 30 metres of the ground-level. 

As regards the first of these conditions, we know that the water-bearing 
beds underlying the Libyan Desert are situated within the geological 
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formation called the Nubian sandstone. We may therefore eliminate 
from our consideration all tracts in which this formation is overlain by 
any great thickness of younger rocks, for all these rocks will have to be 
passed through in order to tap the water-bearing strata. 

Concerning the second condition, our map at once informs us that the 
areas in which the static water-surface is within 20 or 30 metres’ depth 
below the ground-level are decidedly limited. Even if we suppose that 
there may be unknown depressions extending to a depth of 70 metres 
below the general level of the country indicated by the contour-lines, we 
see that the localities in which the second condition would be fulfilled 
are confined to the tracts edged with red on the map. Outside these 
tracts, not only have we no chance of discovering oasis-depressions, but 
we also have no prospect of being able to bore wells in which water would 
rise to within a reasonable distance of the ground-level. Thus the broad 
tract of rising ground which extends south-westwards from Dakhla to 
Owenat must always remain a waterless waste. 

In the Egyptian portion of the Libyan Desert there are, as will be 
seen from the map, only two areas in the west and south in which new 
wells might successfully be bored : one extending for some 300 kilometres 
or so to the south of Siwa Oasis in the neighbourhood of the western 
frontier, the other extending for some 400 kilometres westward from the 
Nile in the neighbourhood of the southern boundary. Fortunately, 
however, these areas are so situated that wells sunk within them might 
be of considerable use in opening up the outermost parts of Egypt to 
exploration. A well near the western frontier about on the parallel of 
26°, for instance, might make it just possible for cars or camels to reach 
Owenat directly from Siwa, since it would divide the present waterless 
stretch of 830 kilometres into two stretches of about half that length ; 
while one or two wells near the southern frontier between the meridians 
of 27° and 28° would render Owenat fairly accessible to camels coming 
from the Nile v/¢ Terfawi or Sheb, and might be of great use to explorers 
or geologists desirous of making a detailed investigation of the Owenat 
and Arkenu region. From the little I saw of Gebel Owenat during 
my visit to it in 1925, its geology must be of extreme interest. The 
south-western part of the mountain appears to be entirely composed of 
granite and other crystalline rocks, while the eastern part presents huge 
cliffs of sandstone, with crystalline rocks showing only at the foot ; there 
is evidently a great fault traversing the mountain mass, with a downthrow 
tothe east ; and the thickness of Nubian sandstone exposed on the eastern 
precipices is greater than that at any other place I have seen.* Gebel 
Kissu probably resembles the south-western part of Owenat in being 


* It is possible that the “‘ Nubian Sandstone” in South-Western Egypt may 
represent more than one geological system, as has been found to be the case in Sinai. 
Col. Tilho (Geogr. ¥ourn., 56 (1920), p. 259) records that the sandstone at Ennedi 
proved to be of Upper Silurian age by the fossils found in it. 





128 PROBLEMS OF THE LIBYAN DESERT 


entirely composed of crystalline rocks.* East of Gebel Owenat there 
are many igneous hills, some of which exhibit bands of a dark brown 
colour. These bands, though probably mostly igneous dykes, may 
possibly in some cases be the gozzany outcrops of veins containing 
metallic minerals; I had no opportunity of examining them at close 
quarters, but I saw enough to make me long for facilities to undertake 
such an examination. 

It may be remarked that a well in the northern area would probably 
have to be very deep, owing to the comparatively high geological horizon 
of the surface rocks there ; but in the southern area, where the Nubian 
sandstone forms the surface rock, no great depth of boring would be 
likely to be required in order to tap the water-bearing beds. 

Apart from the question of new wells in the more remote parts of the 
Libyan Desert, a study of the map gives us some hints which may be of 
value should it ever be desired to sink wells in places nearer to the oases 
and to the well-known tracks. There appears, for instance, to be no 
reason why wells should not be successfully bored at intervals along the 
Darb el Arbain between the south end of Kharga and Lagia, or on the 
south side of the Qattara and other depressions of the northern part of 
the desert. In the southern area, the best sites to select for wells will be: 
depressions wherein the ground-level approximates most closely to the 
static water-level ; and readings of an aneroid barometer, compared with 
corresponding readings at a place of known altitude, such as Sheb or 
Terfawi, would enable the most favourable sites to be determined. 
Observations of the geological structure will also be of importance ; for 
anticlinal folds, by bringing the water-bearing strata nearer to the 
surface, would diminish the depth to which borings would have to be 
carried to tap the beds ; while faulting might likewise introduce favourable 
conditions by producing cracks and fissures along which the water could 
rise. It may be remarked that tamarisk-bushes are generally a sign that 
water exists at no great depth. In regard to wells in or near the northern 
depressions, it is obvious that sites on the south side of the lakes and 
salt-marshes should be selected ; for not only is the artesian static level 
higher in the south, but the water is less likely to be contaminated by 
salts derived from the lake and marshes. 


* Though we passed within 10 kilometres to the east of Kissu on the return journey 
from Merga to Owenat in 1925, I could not observe the structure of the mountain 
very clearly, owing to haze. But it appeared to me to be a huge granitic intrusion 
rising through the gneiss which covers a large area hereabouts. The sandstone over 
which we had been travelling since leaving Merga gave place to gneiss about 40 kilo- 
metres before we came abreast of Kissu, and gneiss continued to be the country rock 
until we came within 30 kilometres of Gebel Owenat, when sandstone reappeared, at 
first capping low hills and then forming the plain. 


(To be continued.) 
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LADAKH, WITH SPECIAL REFERENCE TO ITS 
NATURAL HISTORY 


Col. R. Meinertzhagen, D.S.O. 
Read at the Meeting of the Society, 2 May 1927. 


N February 1925 I decided to satisfy one of my long-cherished desires 

—to visit Ladakh. ‘The object in view was to see the country from 
a zoological aspect whilst making an intensive study of the conditions 
under which life exists in high altitudes. It was essential for my purpose 
that Leh should be reached in early spring : there was therefore little time 
to waste in making preparations. 

This paper has been divided into two parts. The first deals with 
the route and certain matters of interest encountered on the way, for 
without a clear conception of the character of the country Part II. of this 
paper would lose a deal of its value. Part II. deals with a contribution 
towards our knowledge of the origin of life in the Himalayas and on the 
Tibetan Plateau. 


Part I. Our Route 1n LADAKH 

Passing up the Treaty Road we reached Leh on May 4. There is 
an interesting fact about Leh which appears to have escaped notice. 
The first European traveller to visit Leh was, I believe, Francesco de 
Azevedo on 25 October 1631. He writes, ‘‘ It is built on the slope of a 
small mountain and numbers about 800 families. Half a mile lower 
down, but still quite visible, flows the river which goes to Lahore. By 
the town itself passes a mountain stream, which works a large number of 
mills ; a few trees are found here.” 

This description does not fit modern Leh, which stands 6 miles frorm 
the right bank of the Indus. The old site of Leh is probably near Spitok, 
which abounds in déér7s of what might quite well have been the old town. 
The river Indus cannot have altered its bed, because modern Leh stands 
‘on an alluvial fan 500 feet above the Indus. 

Leh is entered through an archway which leads directly into the 
main bazaar, the business centre of the Ladakhi capital. Everything. 
centres round this bazaar, the monasteries and old palace of the Kings: 
of Ladakh being perched on a serrated ridge above and to the north-east 
of the town. 

My idea was now to proceed east to the Changchenmo, and then south 
down the Pangkong Lake, cross the Indus into Rupshu, and then return 
to Leh in time for a trip to the Karakoram. 

Leaving Leh on May 17, we passed up the right bank of the Indus 
for a short distance, then striking left-handed up a tributary valley, we 
camped at the foot of the Chang La. At the neighbouring village of 
Chimre we were fortunate in meeting the Abbot of Himis, the spiritual 
head of Lamaism in Ladakh. He goes by the name of Guru Stagtsang 
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Shetch-map showing Colonel Meinertzhagen’s route through Ladakh 
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Raspa, and is an intelligent, nicely mannered old gentleman. We called 
on His Holiness, who received us in a small heavily scented room on the 
top floor of the monastery. For the first half-hour we were bombarded 
with questions. His knowledge of geography was crude. London and 
Peking were both quite close to each other and three days by steamer 
from Bombay. He had many possessions, including a small camera, 
an electric torch, a bottle of Pascall’s sweets, and a fine assortment of the 
flotsam of civilization. He also had quite a good collection of postage 
stamps. He was pleased to give his blessing to our travels, and wondered 
why we were so mad as to come to this desolate country for such crazy 
purposes. 

Crossing the Chang La (18,000 feet) on May 22, we cut across the 
north end of the Pangkong Lake and reached Phobrang, the last village 
on this track. In order to reach the Changchenmo we had to cross a 
southern extension of the Karakoram by the Marsimik La—18,400 feet. 

From here we had a gorgeous view of the snow ranges extending 
east and west, and also of the Ladakh Range, which runs between the 
Karakoram and main Himalayan systems. 

On entering the Changchenmo Valley we encountered our first wild 
game of the Tibetan Plateau, the most numerous and characteristic of 
which is the wild ass, or, perhaps more correctly, the wild horse or Kiang. 
These thoroughbred little animals were always a source of joy to me, 
and I never wearied of watching them. 

The problem of food for these wild asses is a puzzle. Spying a small 
herd feeding on a hillside, I marked out an area with my glasses and 
visited the spot. After much search I found a few blades of grass and 
an alpine plant or two. Measuring a space 1oo yards by 10, I syste- 
matically collected every scrap of vegetation, and in the end had secured 
seventeen withered blades of coarse grass and seven small alpine plants, 
in fact, less than one would feed a guinea-pig on, and yet these herds 
of sheep and asses graze contentedly and with success on those barren 
hillsides. Their means of subsistence is still a puzzle to me. 

We also saw near the Changchenmo the wild sheep, Ovs hodgsoni 
(the Ammon of sportsmen) and the Tibetan Antelope (Pantho/ops). 
These latter are of great interest, comprising a single-species genus 
peculiar to the Tibetan Plateau. The first party we saw were lying 
down, each animal in a small scraping which he had made for himself 
as a protection against the wind. Quite suddenly they all made off in 
different directions at a great pace, which is due to a biting fly coming 
among them. The Tibetan with me explained that they would all come 
back, so we waited, and sure enough back they all came from different 
directions and again lay down in their wind shelters. During the wait 
my Tibetan recounted a curious tale about these antelope. In the old 
days, if a Ladakhi came into the Changchenmo to hunt antelope, he 
brought with him a virgin, and the antelope, so delighted at the sight, 
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would all come up and lay their heads in her lap, when they were easily 
captured. I remarked that it was a pity we had not brought a virgin 
along with us. His sarcastic rejoinder was “I was referring to the old 
days.” 

It was in the Changchenmo that we were fortunate in seeing two snow 
leopard. They were crossing a stream, and to see the one pawing the 
icy water before he could take the plunge, and the other shaking the 
sparkling drops from his pelt after having successfully crossed, was a 
sight not easily to be forgotten. They were not over 30 yards from me, 
and quite unsuspicious—an unique opportunity for a right and left at 
this great prize among sportsmen. 

We were fortunate in finding a sheltered spot for a camp in the Chang- 
chenmo, otherwise life would have been made quite intolerable by the 
incessant wind. Throughout Ladakh the wind was fairly bad, but in the 
Changchenmo it became a nuisance. Between g a.m. and 2 p.m. it 
would blow from the south-west or west. In the early afternoon it 
would veer round to the north. By sundown there were merely gusts 
from the north or a dead calm, but about 9 p.m. the wind would again 
spring up from the north and continue till it again changed to the west 
or south-west soon after daybreak. 

I imagine the reason for these winds is as follows: The air of the 
Tibetan Plateau is highly rarefied and offers but slight resistance to 
solar rays. As the air becomes heated by the sun it moves slightly to the 
north, doubtless drawn in that direction by hot air rising from the Gobi 
and Mongolia. As noon approaches the velocity increases. I noted 
that on overcast days when the effect of solar rays would be felt less, the 
velocity of the wind was not so great, and also that as the sun sank the 
wind conformed. Westerly or easterly variation must be due to the rota- 
tory movement of the Earth. The northerly night wind is probably due 
to cold air from Northern and Central Asia rushing in towards the 
plains of India, where there is little difference between day and night 
temperatures during the hot weather. 

After a few days’ stay in the Changchenmo, we retraced our steps 
to the north end of the Pangkong Lake and turned down its southern 
bank. The blue of the lake water was remarkable, excelling in depth 
of colour that of either the Cornish or Mediterranean Seas. It was almost 
a deep sapphire and not the usual turquoise blue. Though the water 
is salt there are many places along the shore where sweet water can be 
obtained. There are no boats on the lake, but it freezes every winter, 
when the local Tibetans take the opportunity of crossing on the ice and 
collecting firewood on the north bank, which is not inhabited. The lake 
is not prolific of aquatic life, though it contains fish, for a dead specimen 
was found. The presence of such fish-eating birds as goosanders is 
also evidence of fish in the lake. I found no trace of freshwater molluscs 
or shrimps, though these abound in all purely freshwater lakes in Ladakh. 
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Old beach-levels at the northern end of the lake were located at 35 and 
46 feet above the present lake-level, and contained abundant freshwater 
shell fossils (Zzmnea), a certain proof of freshwater conditions when the 
lake was at that level. At the north-west end of the lake where limestone 
is the predominant rock, sufficient lime has impregnated the lake water 
to congeal masses of pebbles along the shore, but this condition was not 
observed more than 18 feet above the present lake-level. The lake was 
therefore only 19 feet above its present level when it had an outlet. 

The factors which went to form the Pangkong Lake seem to be two- 
fold. Primarily, land elevation which proceeded at a more rapid rate 
than river erosion could compete with; and secondly, a large alluvial 
fan from a tributary at the north end of the lake. There is evidence 
of both. The latest outlet was probably at the north-west extremity. 

There is a curious shore-feature along the banks of the lake. Every 
few yards one comes across small lagoons, often landlocked by a bar of 
small pebbles. These bars are sometimes complete and sometimes 
with gaps. They vary from a few feet in length to over 100 yards. They 
are sometimes completely submerged and sometimes entirely above lake- 
level. The lagoons were in all cases deeper than the adjoining lake. 
They were usually situated at the terminal end of a dry watercourse, and 
at first I thought they were true bars. But some of them were formed 
across are-entrant. What is the explanation? ‘The prevailing wind on 
the lake is from the north, the depression in which it lies acting as a funnel 
and preventing the usual westerly or south-westerly wind blowing a true 
course. The small waves therefore break from the north and throw up 
these banks of pebbles: and in confirmation of this theory I noted that 
the bars were thicker and often more elevated on their north or exposed 
side. It was an effect of wind and water on the landscape, and gave to 
the shore a curious serrated appearance which I have only seen elsewhere 
on the west coast of Madagascar, though there the condition is on a 
much larger scale. 

Leaving the Pangkong Lake at its south-west angle, we struck south 
to Shushal and crossed the Ladakh Range by the Kaksang La. Dipping 
down into the Indus Valley we crossed into Rupshu. On our way, and 
north of the Indus, we passed many small lakes. 

The Mirpal Tso, not far from Shushal, lies in a deep depression 
surrounded on all sides by complete desolation. The bed of the lake is 
sandy and the water is fresh at the south end only. Freshwater shrimps 
(Gammarus) abound in the water-weed. Old lake-levels were noted at 
27 feet above present lake-level, and wherever these were found a fossil 
freshwater shell (Zzmnea) abounded. The lake to-day has no outlet. 

Lake Yahia also lies at the bottom of a deep depression, but is fresh 
throughout, having an outlet into the Indus down a precipitous gorge. 
No high-level beach marks were noted. 

The double lake known as Tso Kar lies in Rupshu on the left bank 
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of the Indus, and is of interest as its eastern or smaller half is fresh and 
the western half is salt, the two parts being connected by a stream. 
Twenty-seven old beach-levels were traced, the highest being 127 feet 
above present lake-level. The larger salt lake which has contracted a 
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Sketch-map of part of the. shore-line of Pangkong Lake 


lot by evaporation in recent years, has left behind it an extensive deposit 
of natron, similar to that found at Lake Magadi in Kenya Colony. 

These Ladakh lakes are of course only a part of the great system of 
lakes which are spread over most of the Tibetan Plateau. They seem to 
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comprise two types, those which have been dammed by tributary alluvial 
fans, such as the Pangkong and Tso Kar, and others such as Mirpal 
Tso and Yahia, which seem to be pure rock basins, possibly scooped out 
by glacier erosion. 

The many signs of much higher levels in Ladakh lakes, and indeed 
throughout Tibet, are proof of desiccation which is probably still pro- 
ceeding. The greater rainfall of past ages is probably connected with 
the greater cold resulting from the Quaternary Ice Age. 

Crossing the Taglaung La we descended the Gya gorge to the Indus, 
and arrived back in Leh early in July. We then struck north over the 
Khardong Pass and dropped down into the Shyok Valley, just above 
its junction with the Nubra. 

This seems to be an opportune moment to introduce the yak, another 
mammal peculiar to the Tibetan Plateau and Kansu, and well adapted 
to the severe conditions to which he is exposed. Even on a cold day he 
shows signs of distress if hurried, and is only really in his element when 
an icy wind is blowing on a snowfield. The Tibetans maintain that the 
wild yak is quite a different species from the domesticated beast, but this 
is of course mere superstition which is of interest as showing that the 
yak was domesticated in the dim ages. The yak crosses freely with 
domestic cattle, the hybrid being called a Dzo. These Dzos give ex- 
cellent milk, and are fertile zz/er se, but the offspring never attain maturity, 
always succumbing to a kind of vertigo when calves. The yak does not 
‘““moo”’ but grunts, hence his most appropriate name Bos grunniens. 
Many are hornless, and some of the quieter ones can be ridden. 

They are nervous creatures, and quite small incidents alarm them. 
On one occasion after a 4000-feet climb, all my yaks were showing signs 
of distress, panting and grunting with their huge tongues lolling out. 
But on reaching the plateau, where they were faced by an icy blast, 
first one and then another commenced to frisk and buck like young goats, 
scattering their loads in all directions. The whole party became infected 
with exhilaration, and it was some time before they regained their com- 
posure and resumed their monotonous 2 miles an hour. But they are 
at their best in deep snow, and even though they sink in up to their bellies, 
they will gore their way through, seemingly to enjoy it thoroughly. And 
if they get too hot, they eat chunks of snow to quench their thirst. 

Crossing the Shyok just above its confluence with the Nubra, we 
followed along the main Yarkand trade route, reaching the western 
foot of the Sassir La about Tutyalak on July 21, where we camped at 
13,600 feet. The character of the Nubra Valley is quite different from 
that of the Indus Valley. Conditions are more favourable to agriculture, 
turnips, broad beans, peas, and apricots growing in profusion. The height 
is some 10,000 feet above sea-level, and abundant water pours off the 
Karakoram glaciers into irrigation channels. 

Quite close to our camp was the ugly snout of the Mamostong (o/im 
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Murgistan) Glacier, a black wall of ice scarcely recognizable as such. 
The height above sea-level of the snout is about 13,150 feet, and out of 
it flow twe muddy streams which unite and form the Thulanbutichu 
River. The day on which I visited the snout was hot—78° F. in the 
shade at noon—and as the face and surface of the glacier were melting 
like a pat of butter in a frying-pan, I tried to measure the rate of decrease 
in ice. The face of the glacier at the snout was 214 feet high and about 
1100 yards broad. As the ice melted under the strong sun, boulders 
and rocks embedded in ice became loosened and fell, which rendered 
the task difficult, as some of these boulders weighed from a ton upwards. 
Selecting a boulder which I located some little distance inside the ice, 
I dug down to it and found it was 4'8 inches in. In nearly two hours’ 
time the boulder was flush with the ice-face, and after seven hours and 
two minutes the boulder, which was 19} inches in diameter, had not 
only fallen out, but the rear of the cavity in which the boulder had rested 
was flush with the ice-face. The ice had melted 24°3 inches in that time. 
By using a similar method on the surface of the glacier, I ascertained that 
11 inches of ice were lost in six hours. 

Taking a sample of water from the stream which flowed from the 
Mamostong Glacier, I added alum, and after precipitation of all foreign 
matter was complete, three-tenths of the cubic contents were solid 
mud. 

The Sassir La is of peculiar interest to the student of glaciers, as in 
that one area and from my camp I could see perfect examples of not 
only the “‘ Valley ” glacier but the less common type in the Himalayas, 
the “‘ Hanging ”’ glacier. 

We explored the Sassir Pass on July 23, and wishing to see to what 
altitude plant and bird life wouid ascend in these latitudes, I selected an 
easy-looking spur north of the pass whence I fancied I might also be 
rewarded by a sight of Kg, but alas! though I had a superb view in 
most directions, on the north-west vision was blocked by a higher ridge. 
From what I saw it would seem that Mason (Geogr. Yourn., vol. 69, 
No. 4, 1927, p. 319) is right in treating the Nubra—Upper Shyok divide 
as a continuation of the main Karakoram Range. At 18,800 feet I 
noted a flock of swifts feeding off some small insect which I could not 
detect. At 19,950 feet I shot a raven which showed undue inquisitiveness 
in my movements, whilst at 21,050 feet, the highest point I reached, I 
was delighted to find a family party of wall-creepers (Z%chodroma) 
which had probably been bred at that altitude. 

Mention can now conveniently be made of the influence of altitude 
on the human body. When in Ladakh I had the advantage of having a 
copy of Major Hingston’s admirable paper on this subject with me 
(Geogr. Fourn., 65, 1925, pp. 4-23). 

The following observations were made on my own system: 
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Pulse sitting. Pulse standing. Time breath held. 
Sea-level .. o - ere -_ , .. Ito secs. 
11,500 feet 78 - 81 i is SB 5 
15,000 ,, ~ 78 Ar ; 92 a a 42 » 
18,000 _,, d ot Be 8. ; 98 1% sk ., ae 
21,050 _,,  : . 104 Za. <. 256 re = ) 


My respirations at sea-level are normally 14 per minute in a sitting 
position, whereas at Leh, at 11,500 feet, they were increased to 18, and 
at 18,000 feet to from 22 to 26. 

I believe each individual has an altitudinal limit beyond which he 
cannot go without distress. Mine is 14,200 feet, and I had many oppor- 
tunities of testing it. It will be found to vary in individuals from between 
13,000 to over 15,000 feet. At over 14,200 feet I found breathing 
irregular—that is to say, there was an alteration in rhythm, especially 
when one first lies down. I seldom noted it when moving. This irregu- 
larity was often accompanied by hard jerks at the heart. 

When walking on the flat or climbing at over 18,000 feet I could ease 
my breathing considerably by taking deep breaths at every step—that 
is to say, by inhaling more air than I should normally do. _I breathed, in 
fact, as though I was out of breath and found it a great help. If I 
rested at over 18,000 feet I experienced greater breathing and heart 
distress than if I walked slowly. It therefore does not appear that the 
discrepancy between oxygen supply and oxygen demand is entirely 
responsible for lung and heart distress at high altitudes. 

We all suffered from sore throats, which were attributed to increased 
passage of very dry air. 

The general lassitude at over 15,000 feet was most noticeable. Move- 
ment defeated physical lassitude, but mental vacancy was more stubborn. 
One often felt inclined to sit in camp and do nothing. This was accom- 
panied by a vacant brain which made writing an effort, but our memories 
did not seem to be affected. 

Loss of appetite was the most serious consequence of continued 
sojourn in high altitudes, and this accounted for general physical 
deterioration and loss of weight. I lost over 16 lbs. in the first three 
months. At times we positively disliked food of any sort, though we had 
ravening appetites. The first mouthful seemed to allay the worst 
hunger. A small glass of wine was an excellent stimulant on those 
occasions. Sweet foods were most popular, especially marmalade, and 
we preferred liquid foods to solids. Meat in any form was distasteful. 

Thirst was at times almost intolerable and quite unquenchable, this 
being due to the dryness of the air and not to heat. We found that large 
quantities of hot sweet tea were the best remedy. 

The ultimate result of prolonged residence in high altitudes is affection 
of the nervous system. Slight headaches, insomnia, mental and physical 
lassitude, and, to a minor degree, indigestion are probably all the result 
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of the nervous system getting out of order. Intestinal flatulence, so 
common in Ladakh among my party, was also the result of the same 
conditions. Insomnia was a great inconvenience, but was not most 
acute at extreme altitudes. I would sleep well at 18,000 feet and get 
little sleep at 15,000 feet. In fact, I think I always felt altitude more 
between 14,500 feet and 16,500 feet than above the latter elevation. 

We never became acclimatized to high altitudes, suffering as many 
inconveniences during the last month as we did during the first week. 
But it seems that aviators do become acclimatized, their systems adjusting 
themselves to the abnormal conditions. This is not easy to explain unless 
one accepts the theory that oxygen can be secreted in the lungs. And 
this theory seems possibly correct, for it would explain why the members 
of the Everest Expedition benefitted so slightly from administered 
oxygen, 

We found tobacco beneficial, steadying the heart’s action and respira- 
tion. Though I continually smoked a very strong tobacco and Burmese 
cheroots, no evil effect was experienced. 

Alcohol when at rest was useful as a stimulant or appetizer, but on 
the move was definitely harmful. 

High altitudes have a great effect on bacteria of all sorts, infectious 
diseases being almost unknown. Malaria, tetanus, cholera, and rabies 
have seldom if ever appeared in Ladakh. Cancer is almost unknown. 
Septic wounds following on operation are almost unknown in Leh at the 
Mission Hospital, but operations of a serious nature usually mean heart 
failure and death. 

And now let me advert to Major Hingston’s paper on “‘ Life at High 
Altitudes ” (Geogr. Fourn., 65, 1925, pp. 185-198). I need hardly say 
that it gave me very real pleasure to read that paper. The writer’s 
unrivalled powers of observation and his attractive style have always 
excited my admiration. But I cannot agree entirely with the substance 
of Major Hingston’s paper. He has noted many peculiar adaptations 
of Nature to environment and rather labours the point that high altitude 
is the responsible factor. This aspect of his paper is, I venture to suggest, 
misleading. 

He very truly says in his paper “‘ Tibet is essentially a desert.” I 
would add, a high-altitude desert. And it is the only place in the world 
where one finds both Arctic and desert conditions exerting influence 
over life in the same area. 

It is of course true that animals in Tibet and in all deserts, and in 
fact in nearly every region of the Earth where animal-life lives under 
exposed conditions or where it is exposed to danger from enemies, 
Nature, or some such force, tends to render it inconspicuous. Instances 
could be enumerated ad nauseam. Protective coloration is the term 
usually employed for such conditions. The phrase is unsatisfactory, as 
“* protective ”’ implies purpose which probably does not exist except in 
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the guise of Natural Selection. A term such as Environmental Mimicry 
is probably more apt. 

But though the curious resemblance between the colour of animal- 
life and the colour of the environment in which that life lives, establishes 
the fact that there is such a condition as environmental mimicry, why is 
it that certain nocturnal rodents in low-lying deserts, and also a bat in 
Ladakh, have this peculiar pale grey desert colour which their habits 
preclude them from using to advantage ? And why is it that some birds 
and some mammals have not been influenced to the same extent and 
stand out amid their surroundings as conspicuous objects? It is agreed 
that environmental mimicry exists where it is needed. But the causation 
is still an unsolved problem, probably of a chemical nature. In 
some cases increase in pigmentation is a definite reaction to increased 
rainfall, in other cases it is as definitely not so. In some cases the 
character of the soil, rock, or other surrounding on which the animal 
lives, exerts an influence on the plumage or pelage: in other cases it 
is definitely not the case. But whatever the force or factors are, 
the laws of environmental mimicry are not confined to either deserts or 
high altitudes but are world-wide, wherever and whenever protection 
is vital to existence. If it were not so, competition in some form would 
overwhelm that species to whom environmental mimicry had not been 
extended. 

Protection against wind and cold is provided for by an increased 
thickness of feather or fur, and here again the law is universal. Whether 
in the Arctic or Antarctic, on the Central Asian Plateau or in the Alpine 
zones of tropical Africa, we find the same law applying. The Scottish 
Mountain Hare has denser wool than the Brown Hare. Thomson’s 
Gazelle of the Aberdare Mountains in Kenya has a longer pelt than the 
same species on the lower-lying Athi Plains. The Coal Tit of Kamchatka 
has denser plumage than the Coal Tit of Japan, and so on. 

Major Hingston noted an interesting case of the Short-toed Lark 
building a rampart of pebbles on the exposed side of the nest, presumably 
to help in keeping off the wind. Other larks in Algeria, Palestine, ‘Iraq, 
and elsewhere where winds and dust prevail, do precisely the same thing 
and for precisely the same reason, the habit not being born of high 
altitudes but of wind. 

Major Hingston makes special mention of the Chough and its powerful 
bill, which he suggests is specially adapted to the frozen soil of Tibet. 
The Chough in Cornwall, Crete, or Morocco, where contact with frozen 
soil is exceptional, has precisely the same development of bill. 
It may also be added that the Chough in its present form as regards 
structure, almost certainly existed before the Tibetan Plateau came into 
being. 

It is stated on p. 191 “ that the peculiar environment of the Tibetan 
Plateau has caused some of the high-altitude birds to change their 











140 LADAKH, WITH SPECIAL REFERENCE 


customary habits of life.”” The Tree Sparrow is quoted as having become 
an exclusively village bird, owing to the absence of trees. But the Tree 
Sparrow, except where he has been driven from villages by the 
House Sparrow, is essentially a village bird, whether in Baluchistan, 
Persia, Turkistan, Siam, Japan, or Singapore. It is not climate but 
competition which has induced the Tree Sparrow to leave his favourite 
abode, human habitations. 

I would suggest that Major Hingston has attributed to high altitude 
certain habits and adaptations of life to environment which are in fact 
world-wide and not peculiar to the Tibetan Plateau. 

But there is one aspect of Tibetan Plateau life to which we must all 
wish Major Hingston had addressed himself. Those other portions of 
the globe which most nearly approach Tibet in climate are the Arctic 
and Antarctic. In Tibet and the Circumpolar regions we find many 
species of birds and mammals which live amid glacial conditions, and 
the effect is remarkably different in the two regions. In the Arctic we 
find all animals to whom environmental mimicry is essential, adopting 
a white garb, sometimes throughout the year and at other times only in 
winter. The only terrestrial animals which do not do this are those 
which do not need it. The musk-ox does not require protection and does 
not turn white. The raven, also a resident on the last remnant of the 
Ice Cap in Greenland, requires no white plumage, having no enemies. 
But other forms of animal-life, whether falcons, owls, foxes, or polar 
bear, which require environmental mimicry for aggressive purposes, 
or ptarmigan and hares which require similar adaptation for purely 
protective purposes, adopt a white garb in the Arctic. 

This remarkable reaction to glacial conditions is not confined to the 
Arctic. In Scotland the Mountain Hare, the stoat, and the ptarmigan 
assume a white livery in winter. Among mammals this change is brought 
about by depigmentation of the fur, probably slightly assisted by moult.* 
Among birds it comes about by moult alone. The return in spring 
to normal conditions comes about invariably and entirely by moult 
among both mammals and birds. It is also an established fact that 
winter whitening is accelerated by early snow or frost. In the north of 
Scotland the stoat always turns white in winter; in the south of England 
winter whitening is of rare occurrence, intermediate areas disclosing 
intermediate conditions. The cold snap which occurred in the last 
fortnight of October 1926 had the effect of causing the stoats of Mull 
to assume their winter coat at least a month earlier than in 1925. Again, 
the Irish hare, but a geographical race of the Scottish hare, seldom turns 
white, living in a more temperate climate, and this character is so per- 


* A Scottish hare kept alive in Cambridge during the autumn of 1899 by 
Barcroft, had turned almost completely white by January 1900 (Proc. R. Lrish Acad., 
24, B, 1903, pp. 303-314), but though it was under close observation no trace of 
moult was detected. 
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manently impressed on the race that even if transported to the territory 
of the Scottish hare winter whitening is still not the rule. It is 
significant that the Brown Hare (Zuropeus), which never shows decided 
winter whitening in the United Kingdom, often turns partially white 
amid the severer conditions of Northern Europe. 

Again, our Red Grouse, which is but a geographical race of the 
Scandinavian Willow Grouse or Rhyper, never turns white in Scotland, 
though Caithness and Sutherland birds show a tendency to more white 
on the under parts in winter than is usual among, say, Yorkshire birds. 
In Scandinavia all Rhyper turn white every winter. 

We see that in Northern Europe and in Circumpolar regions animal- 
life conforms to certain laws when the application of that law is necessary 
toexistence. But on the Tibetan Plateau, where winter conditions closely 
approximate to those of the Arctic and are infinitely more severe than 
those of Northern Europe, we have no single case of winter whitening. 

To what is this due? It seems that cold alone does not produce 
winter whitening. Snow is necessary. The Tibetan Plateau in winter, 
though gripped in the iron grasp of frost, is not snow-bound. Winter 
whitening would be a disadvantage to Tibetan animals, and it therefore 
does not occur. That terrible struggle for existence which reaches to a 
very high pitch on the Tibetan Plateau is centred round desert con- 
ditions and a very low temperature. In the Arctic it is centred round 
snow and the general whitening of the environment. Winter whitening 
of animal-life would not help in Tibet, and therefore does not occur. It 
is vital in the Arctic, where we find it to be almost invariable. 

To return to our route. Retracing our steps into the Nubra Valley 
we tried to pass down the Shyok to Skardu, but floods compelled us to 
abandon the project. Three days of heavy rain turned every watercourse 
into a raging torrent, and it was only by wading breast-high along the 
banks of the Shyok that we were able to get out of the valley at all. 
We returned to Leh on July 31, and eventually reached Skardu by the 
Indus Valley. 

Let me here refer to some interesting aspects of the Ladakh climate. 
A country devoid of vegetation means a paucity of seil. Storm water 
seldom soaks in, but comes roaring off the hills in flood. This produces 
the alluvial fans so characteristic of Ladakh valleys. The fan can be 
seen wherever a tributary valley joins a main valley, and is formed by a 
mass of water-worn boulders which for ages have been accumulated 
where the torrent debouches from the hills. An aerial photograph 
would be necessary to illustrate them to advantage, and as the fans 
caused by dredging on the Suez Canal are of precisely the same nature, 
an air photograph of one of these will show the formation equally well. 

These fans are sometimes well over a mile in diameter at the base, 
and always much higher in the centre than at the sides. One which I 
measured in the Nubra Valley was 2040 yards across at its base, with 
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its centre raised 98 feet above natural ground-level. When in flood the 
torrent tears down the centre. In dry weather there is either no water 
at all or a mere trickle which is usually to be found at the edge of the fan. 
It is near these fans that villages are always situated. 

Lowest levels of continuous snow were noted as follows : 


Locality. Date. Lowest Level of Con- 
tinuous Snow-field. 
Namika La, Ladakh .. ~» 2649. oo 12,200 feet. 
Marsimik La, Ladakh aa OM {south slope 17,800 _,, 
north slope 16,200 _,, 
Chang La, Ladakh .. = 2%. south slope 17,200 _,, 
north slope 16,000 _,, 
Khardong La oo .. 14 Vil. south slope 17,600 _,, 
north slope 16,400 __,, 
Khardong La .. RP << DOME south slope none 
north slope 17,100 __,, 
Sassir La, Karakoram wee 125i. 17,400 ,, 
Fm . ‘ , h ae e 8,750 
Zoji La, Kash eo oe ” 
ee — i slope 10,600 __,, 


In North Sikkim, which was visited in the following winter, snow 
was down to about 11,000 feet on Kangchenjunga in November, and down 
to below 10,000 feet in December and January. 


Part II. THe OriGiIn oF LIFE IN THE HIMALAYAS AND ON THE 
TIBETAN PLATEAU 


In order to arrive at the origin of life in the Himalayas and on the 
Tibetan Plateau, it is obvious that we need not push our inquiries farther 
back in the history of the world than the period when the Himalayas 
did not exist. In the first place we will deal with the purely geological 
aspect. 

It is now generally conceded that Peninsular India was not connected 
with Continental Asia during early Eocene times, that is in early Tertiary. 
At that period there was no high land mass in Central Asia, and in fact 
vast areas of that region were ocean bed. Peninsular India may or may 
not have been connected through Gondwana to Madagascar and Africa. 

In early Eocene times the Bay of Bengal reached far to the north, 
covering parts of Assam and the Eastern Himalayas, and the Indian 
Ocean stretched over the whole of Persia, Baluchistan, Afghanistan, 
the Indus Valley, and probably parts of the Ganges Plain. An arm of 
the sea reached up into Ladakh and Western Tibet. In Northern India 
the sea came at least as far east as Dehra Dun. 

Thrusts from the north now pressed against Southern Asia, and 
being checked by the Salt Range in the west and the Assam Hills in 
the east, the Himalayas were squeezed up against those checking obstacles 
and the northern border of Peninsular India. This caused a gradual 
rise in Northern Assam which gave birth to the Eastern Himalayas 





to 


ne 











TO ITS NATURAL HISTORY 143 


and appears to be the first connection which India had with Asia (or 
ancient Angara), a condition which allowed all the forms of life which 
had been developing in Central Asia to migrate south into the Indian 
Peninsula. And during this period of general low levels the monsoon 
without doubt could pass unchecked into Central Asia, causing con- 
siderable precipitation, rendering Mongolia and the Gobi fertile areas 
and great centres of development and distribution. This may be re- 
garded as the first phase of the Himalayan uplift. 

In the Miocene the ocean bed still covered Sind, but where now 
stands the Himalayas and Tibet one might have seen land of moderate 
elevation, intersected by huge rivers flowing from east to west and dis- 
charging into Tethys or the Indian Ocean. No marine fossils of Miocene 
Age have been found in the Punjab or sub-Himalayas, all deposits 
seeming to be fluviatile. 

In the Middle Pliocene occurs a second phase of uplift, which was 
responsible for the main upheaval and determined the main trend of the 
ranges and the lines of watershed. As the plateau rose, so did the 
Tertiary seas (Tethys) of Central Asia drain away into the Indian Ocean, 
but the Himalayas commenced to form a barrier to the moisture-laden 
winds of the south-west, resulting in a slow process of desiccation which 
has probably not yet reached its maximum degree. 

The third phase of uplift took place in the Upper Pliocene and was 
responsible for the Siwalik Range. Elevation by pressure or thrust 
continued not only through the Pliocene but far into Pleistocene times, 
and may still be at work. There is, in fact, evidence to show that during 
the Quaternary Glacial period, that is to say, some 20,000 years ago, 
the Himalayas and Tibetan Plateau were not so elevated as they are 
to-day. And they may still be rising. 

Let us now examine the relation between animal-life and geology 
during the period of uplift of the Himalayas and Tibet. Geography 
is the determining factor in animal and floral distribution. Climate and 
geography are so intimately connected that as factors they must be 
considered co-equal. though exerting quite different influences on animal- 
life. The distribution of life is entirely dependent on the changing of 
the land surface of the globe, a fact which brings zoology and geography 
into such close union. There is, therefore, no necessity for explaining 
why it is necessary for me to go rather deeply into zoological questions 
before this Society, for, though geography dominates animal distribution, 
it is often the latter, under the guise of palzontology, which gives us the 
clue to the distribution of land and sea in ages gone by. 

When the Himalayas and Tibet were still submerged below the ocean, 
nearly all the more comprehensive groups of animal-life already existed. 
The huge Dinosaurian reptiles, having reached their zenith in evolution, 
had gone for ever, having probably succumbed to changed climatic 
conditions. Whales, rodents, insectivores, the true cats, and in fact 
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nearly all groups of modern placental mammals, except the true oxen 
and the bears, existed when the Himalayas and Tibet were at or below 
sea-level. 

The nature and distribution of flora in a country is, in the last resort, 
the determining factor which decides what types of animal-life can live 
therein. It cannot therefore be ignored. When the Himalayas were 
still in their infancy, or even before, such modern trees as the oak, plane, 
tulip tree, beech, alder, and poplar were in existence, as also were flower- 
ing plants. The floral landscape of the country was therefore not very 
different from what it is now, except where the hand of man—alas! almost 
throughout the globe—has changed it for the worse. 

As India, from late Eocene to Miocene, became more and more a 
part of Asia, but with the Himalayas not a barrier to migration as it now 
is, and with a large fertile, well-watered area to the north teeming with 
life, where now all is desert and desolation on those wind-swept, desic- 
cated, sand-covered wastes of Mongolia and the Gobi, so did all 
branches of life migrate south or spread south into this new land. During 
the Miocene and Pliocene nearly all the great African mammals could 
be found in Northern India. In fact, they were all then slowly moving 
south to where they are found to-day in modern Africa, Arabia at that 
period being connected with South Persia and Africa through the mouth 
of the Persian Gulf and Somaliland. India in the Pliocene could not 
have been distinguished from Africa of to-day; in regard to the larger 
mammals. And even more, the chimpanzee lived in the forests of the 
Punjab and the wild camel roamed the plains. The tiger had also come 
in from Siberia and the dawn of man was imminent. 

But the Himalayas and Tibet were fast rising, cutting off the rain 
from Central Asia, converting that country into a desert, and isolating 
the Indian Peninsula from further migration of animal-life. In fact at 
the present day, except on the eastern frontier, India is so effectively 
isolated that even man has difficulty in gaining access to those countries 
beyond its borders. For all intents and purposes India is an island on 
the south coast of Asia, and despite the raising of the largest land-mass 
the world has ever known on its northern frontier, and which has 
connected it with Asia, it is still as isolated as it was before connection 
with Asia took place. 

And then came an event which compelled all forms of life in the 
Northern Hemisphere to adopt two alternative methods of self-preserva- 
tion. I refer to the Glacial Period. All forms of life had to decide whether 
they would adapt themselves to the new rigorous conditions, or migrate. 
To do neither was to perish, and much perished. 

To what extent did the Ice Age affect Central Asia and India? We 
have two classes of evidence, the one primary and the other secondary. 
Our primary evidence is glaciation. What evidence is there of glaciation 
in Central Asia and India? The answer is that evidence is scanty 


—_ en lUrfDlClchlCUrOlUCWlC CO 








TO ITS NATURAL HISTORY 145 





because intensive geological surveys have not as yet been carried out. 
Moraines and other signs of ice-flow have been found as low as 4700 feet 
in Kashmir and as low as 3000 feet in Kangra. There is also ample 
evidence to show that the present Himalayan Glaciers are but the dis- 
integrating residue of older and more extensive glaciation which em- 
braced not only the whole of the Himalayas, but the Tibetan Plateau. 
The Pir Panjal contains a mass of evidence of Pleistocene Glaciation. 
And furthermore, ice-borne boulders (wether-stones) have been located 
at Potwar, near Rawalpindi, which have without a doubt been carried 
in ice by flood water from the Himalayas into the plains of India. 

In Ladakh signs of previous glaciation in the form of terminal moraines 
were observed commonly, not only in the Indus Valley at about 10,000 
feet, but in the Nubra Valley at about the same elevation. At one spot 
near Tegur in the Nubra Valley there were obvious signs that a valley 
glacier had crossed the valley flowing from the east and had bumped 
its snout up against the cliffs on the west bank of the Nubra. That must 
have formed an extensive lake and would account for many signs of a 
former lake-bed around Panamik and farther north. 

Evidence left by an ice-cap or extensive glaciation is unmistakable 
and abundant, as any geologist may know who has read the story of 
the Ice Age in Scotland. Extensive evidence of such a nature simply 
does not exist in the Himalayas, nor on the Tibetan Plateau. We may 
therefore assume there was no great ice-cap such as once existed in 
North-West Europe or as exists to-day in Greenland. But the absence 
of an ice-cap does not mean the absence of intense cold. No snow, no 
glaciers, and no tell-tale scratches on the ice, but the cold might have 
been as intense as existed in Northern Europe during the Ice Age. 

It is a difficult and complex subject, about which we have not yet 
sufficient evidence on which to base much more than a superficial judg- 
ment. But for the purposes of this paper I would ask you to accept the 
opinion that the Glacial Period did not extend in an acute form beyond 
the confines of North-West Europe, and that it exerted a refrigerating 
influence not only over Southern Europe, but also over Western and 
Central Asia, and probably almost certainly over the Indian Peninsula ; 
but that ice-caps (ém sensu stricto) did not form on the Tibetan Plateau 
owing to lack of precipitation. 

Secondary evidence of the effect of glacial conditions in Central 
Asia and India can be gleaned from a study of the distribution of animal- 
life as it stands to-day, but though we have the facts, evidence of this 
nature is not entirely reliable, as we are not certain what are the real 
causes of distribution. Distributional evidence, unless very carefully 
sifted, is a trap into which many have fallen. We shall try to obtain the 
significance of a simple case of discontinuous distribution which 
illustrates our argument. 

In the Himalayas from Kashmir to Bhutan lives a goat-like animal 
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known as the Thar (Hemztragus jemlaicus). It is represented in the 
hills of Southern India by what is known as the Nilgiri Wild Goat 
(Hemitragus hylocrius). Again, in the hinterland of Oman lives another 
form which has been called Hemitragus jayaker?. Fossil forms of the 
same genus have been found in the Siwaliks and on Salsette Island. It 
may be taken as an axiom of distribution that all forms of life tend to 
increase and expand where suitable conditions exist and where there is 
no prohibitive competition. It is also another axiom that a discontinuous 
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Distribution of Hemitragus (Thar) 


distribution represents isolated colonies of a once-continuous distribution, 
and that the genus or species whose distribution is discontinuous is 
usually more ancient than allied genera or species whose distribution is 
continuous. 

The significance of the distribution of living and fossil Thars is there- 
fore that either suitable conditions for the Thar once existed in North 
and Central India and east through Persia and Southern Arabia, or 
that some such influence, as glacial refrigeration, compelled the Thar 
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to move south and west, and that with the cessation of refrigeration the 
Thar moved north again and reoccupied its old home. To accept the 
second alternative means that the Thar migrated south over the plains 
of India, for during the Pleistocene Indian physical geography was not 
very different from what it is to-day. Such a migration is unthinkable, 
and we must look further back in the history of India to find conditions 
suitable for the Thar in Central India. We must hark back well into 
the Tertiary, possibly to the Miocene, before we can find conditions 
which allowed the Thar to live in one unbroken distribution from Cape 
Comorin to the Siwaliks and from Bhutan to Oman. Competition in 
some form, physical or climatic, has exterminated the Thar in all inter- 
vening areas and left us with a few relic colonies. The Thar therefore 
probably existed in much its present form before the Himalayas had 
risen. It seems doubtful whether the refrigeration of Southern Asia 
during the last Glacial Period had much influence on modern distribution. 
It is, however, significant that the extinction of the Siwalik mammals 
coincides with the Glacial Period. It is by no means certain that the 
one caused the other. 

Types of life are confined to particular types of country which satisfy 
their needs. Where those types of country do not exist, it is futile to 
search for those types of animals which affect them. A change of climate 
may compel life to migrate, but if it moves into an area unsuited to its 
habits, it must perish or adapt itself to new surroundings. As far as 
we know, the Thar has failed to adapt itself to any other country but 
precipitous mountains, and has perished in those regions which have 
changed their conditions and become unsuited to its habits. The Thar 
has failed to compete with competition, which brings us back to Darwin’s 
theory that it neither was nor is fit to survive in those regions except 
when they are entirely suited to its habits. The present distribution of 
the Thar is a good example of the force termed natural selection or 
survival of the fittest. Eliminate that force, and the Thar will thrive 
in captivity at sea-level. 

The Thar is not alone in having an isolated colony in Southern India. 
In the genus Rhododendron, with nearly goo known species, we find an 
isolated colony in the Nilgiri Mountains. Here again we must presume 
that at one period the rhododendron extended throughout India, but 
has been exterminated by competition in intervening areas. Where 
plant-life is concerned there is always the possibility of seeds having been 
carried by wind or birds. The distance is too great for either contingency. 
The seed of the rhododendron is too heavy to allow it to be carried by 
wind for more than a few miles, and the digestion of a bird is too rapid 
to allow a seed to remain in its intestines for the period required in flight 
for 1600 miles. 

We find a similar distribution among certain insects and among 
several groups of birds, the most striking of which is that of the genus 
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Garrulax, or Laughing Thrushes. These remarkably similar distributions 
are probably the result of similar causes. The Nilgiri colonies of Hima- 
layan life are relic colonies of a once continuous distribution which existed 
long before the effect of the Glacial Period was felt in India, and the 
Himalayas are probably as much a refuge for the Thar, Rhododendron, 
and Laughing Thrush as are the Nilgiri Hills. 

What of the climate during the Himalayan uplift? All evidence 
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Distribution of Genus Garrulax 


seems to point to there having been an almost tropical climate in what 
are now the Arctic regions during the Lower Eocene and Miocene, 
and this must have meant a climate not less cold in Central Asia and 
India. In fact, throughout the Northern Hemisphere the climate of the 
Miocene was both warmer and more uniform than it is at present. There 
is also evidence to show that as late as the period immediately preceding 
the last Glacial Period the Arctic was more temperate than it is to-day. 
The Mammoth, Woolly Rhinoceros, and Long-haired Tiger have all been 
found in a frozen condition with their wool still adhering, in Siberia, 
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the last-named as far north as the now isolated New Siberian Islands 
We may therefore assume that when the Himalayas and Tibetan Plateau 
were in their infancy the climate was warm and uniform, slowly becoming 
colder and colder as they rose and as the Glacial Age approached, but 
with a gradual resumption of warmer conditions as the northern ice-caps 
receded. 

So much for the origin of the Himalayas and Tibetan Plateau and 
the effect of the Glacial Period on contemporaneous life. We must now 
consider how the Himalayas and Tibet were colonized by the life which 
exists there to-day. 

When the Himalayas and Tibet were yet at sea-level birds in more or 
less their present form existed. Good evidence of this is to be found in 
certain modern distributions, such as that of the Fire-crest Wren or the 
Blue Magpie. Here we find small island-like colonies with enormous 
distances separating them. And that is all that remains of a once 
continuous distribution from China to the Atlantic, a distribution which 
must have existed at the same time as when the Mediterranean was con- 
nected with the Chinese and Japanese Seas through what is now Central 
Asia, for how else can one account for the striking similarity between 
the fish of these now widely separated seas? More than half the generic 
types in Japanese waters occur also in the Mediterranean, and in many 
cases even the species are identical. 

But what form of life first colonized the Himalayas is not known and 
never can be known. It certainly has little to do with life as we find it 
to-day, for conditions were very different. To speculate on such a subject 
is pure guesswork and unproductive. We shall therefore confine our 
inquiries to life as we find it to-day. 

Tibet and the Himalayas can be conveniently divided into three sub- 
regions; the Tibetan Plateau, Kashmir, and the Himalayas from 
Southern Kashmir to Bhutan. 

I shall first deal with the true Himalayan sub-region, namely, the 
hill tract extending from Southern Kashmir to Bhutan, bounded on the 
north by the tree-line and to the south by the foothills. This is neither 
the time nor place to enter into details. Suffice it to say that all evidence 
points to the afforested area of the Himalayas having been colonized 
from the east, that is to say, from the Chinese Hills. If one studies the 
distribution of genera or species of mammal, bird, or plant, and maps 
it out, this becomes abundantly clear. The cases where colonization 
might have come from any other quarter are rare and doubtful. There 
are, of course, many examples of infiltration from the plains of India, 
but in these cases the colonists have never reached any altitude. In most 
cases where there are many species of the same genus inhabiting the 
Himalayas, for every species at say Simla there will be two or more in 
Sikkim, and a still greater proportion as one nears the great centre of 
dispersal in Yunnan and Szechwan. This is well exemplified by the 
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distribution of the two genera Rhododendron and Garrulax. In Rhodo- 
dendron we find 447 species in Yunnan and Szechwan, 40 in Sikkim and 
Bhutan, 6 in the Central Himalayas, and only 3in Kashmir. In Garrulex 
























































Distribution of Regulus Ignicapillus (Fire-crested Wren) 


we find 19 species in Yunnan, 15 in Nepal and Sikkim, 6 in the Central 
Himalayas, and only 4 in Kashmir. It may be argued that the distribu- 
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Distribution of Cyanopica Cyanus (Blue Magpie) 


tion of these two genera are governed by humidity. That is probably 
true, but does not alter the fact that they have spread along the Himalayas 
from the east. And the interesting part about these two genera is that 
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their present distribution well bears out their great age—Rhododendron 
having reached as far as Queensland before Australia was separated, 
and Garrudax having penetrated as far as Borneo. The reason why the 
plant has gone farther than the bird is of course due to the fact that 
flowering plants first appeared in Mesozoic times, whilst the modern 
form of bird did not appear until Tertiary times, or after Australia became 
a separate continent. 

Now let us turn to the Tibetan subregion, and I include in this region 
only the Tibetan Plateau, not the whole of Political Tibet. Blanford 
was the first to recognize the importance of this sub-region, claiming 
that among mammals it had 5 genera and 24 species peculiar to it. On 
looking into the avian population, we find there are 15 species and 
12 subspecies peculiar to the Tibetan Plateau. In plant and insect life 
we also find that many forms are peculiar. Such a profusion of generic 
and specific types is unparalleled in any other continental area through- 
out the world, and can only be compared with conditions so familiar 
to island fauna and flora. In islands, especially oceanic islands, we are 
accustomed to find relic forms which have continued to exist long after 
their continental relations have been engulfed or swamped by the com- 
petition of more vigorous types, and we may safely apply the same 
principles of distribution to Tibet as we would to either Madagascar or 
New Zealand. Its many peculiar forms have taken refuge on that 
inhospitable plateau whither their competitors have not been able to 
venture. Tibet is, in short, a huge alpine island, its fauna and flora 
originating and existing under precisely the same principles as govern 
the distribution and origin of life in the Arctic or any alpine region in 
the world. 

Scharff rightly refers to Tibet as an island-like retreat of peculiar 
and delicate forms, and in this connection it is significant that on islands 
and peninsulas, Arctic forms exist in more southerly latitudes than they 
do on continents, for the reason that competition is less keen. We have 
the reindeer living in Caithness not so very long ago, the Arctic Hare 
occurs in Kamchatka, Scotland, and even Ireland. 

With regard to other forms of life on the Tibetan Plateau, I shall 
confine my remarks to the distribution of two mammals and two birds 
which well illustrate the general principles of origin of life. 

We must revert to the wild ass (Eguus hemionus). It exists in six 
different forms in practically every part of Asia which is desert. One 
form (Aéamg) occurs on the Tibetan Plateau from Eastern Ladakh to 
Lhasa. Another (Aemionus) occurs in the Altai region. A third (éndicus) 
occurs in Kach and Baluchistan, a fourth (castaneus) round Kobdo in 
Western Mongolia, a fifth (Aemzppus) in ‘Iraq, Syria and South-West 
Persia, and a sixth (omager) in North-West Persia and in the deserts 
round Tehran. The species formerly extended throughout Europe, 
where it is found to-day as one of the commonest fossils. The significance 
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of this distribution is that the species has been driven by competition 
into the most desolate parts of the world. What particular form of com- 
petition exterminated the wild ass in Europe is mere conjecture. But it 
has gone from every pleasant part of the Northern Hemisphere, con- 
demned to live in deserts whether at sea-level or at 15,000 feet. Its 
status in Tibet is that of a refugee of probably northern origin. 

The second mammal whose distribution is important for our purpose 
is the Arctic Hare (Zepus t2midus). Its normal continuous distribution 
is circeumpolar in regions where it has no apparent competition. All 
its southern colonies are relics of a once continuous distribution and 
exist only where it does not have competition. In Scotland it has been 
driven to the hills almost certainly by the Brown Hare. In Ireland, 
where the Brown Hare is not, it exists at sea-level. It again occurs in 
the Alps at elevations where the Brown Hare does not occur. Another 
race (a/tiacus) occurs in the Altai, and another (ozos¢o/os) on the Tibetan 
Plateau. In Eastern Asia we find isolated colonies on Yezo, the north 
island of Japan, in Kamchatka, and the Khingan Mountains of Man- 
churia. In America there is a race (Jamgsz) in Newfoundland. This 
distribution displays much the same characters as that of the wild ass. 
The Arctic Hare cannot live with competition, and is compelled to exist 
in those parts of the world where it does not have to compete. In con- 
firmation of this it may be noted that it formerly existed in Southern 
England, whence it has been driven by the new arrival—the Brown 
Hare. It is also found in fossil form in Italy. In Newfoundland, where 
the American Hare has been recently introduced, it has become rare 
and now only occurs in the bleakest parts, driven there by competition. 
Its status in Tibet is also that of a refugee. 

To turn now to birds. There is no case of a true Himalayan species 
occurring on the Tibetan Plateau, except one or two instances of cosmo- 
politan forms. Bird-life on the plateau can be placed in two categories. 
In the first place, those species which occur in most of the elevated parts 
of Asia and nowhere at low levels, and secondly, those species which exist 
in desert-like regions without regard to latitude or altitude. In the first 
category we have the snow-cocks (Ze/raoga//us), some of the Accentors 
and snow-finches (Montifringilla), and the Alpine Chough. In the 
second category, which embraces the majority of Tibetan birds, we have 
some remarkable examples of continuous distribution. The Tibetan 
Raven occurs in one unbroken distribution from latitude 80° in Green- 
land to Ladakh. The Horned Lark (Zremophila) is circumpolar with 
numerous forms spread out throughout the desert or mountainous por- 
tions of Europe, Asia, and North Africa, whilst in America an isolated 
colony occurs in the Andes of Colombia. A competitive force works 
against it in the Old World and compels it to live in deserts or at altitudes 
where other life has difficulty in living. It is undoubtedly a bird of 
northern origin and a refugee from more congenial climes. Some other 
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form of lark is probably its competitor in the Old World and has driven 
it out from pleasanter surroundings. The Twite is another example 
whose competitor is probably the closely allied Linnet. It occurs 
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Asiatic 
throughout the mountain ranges of Central Asia and in the Caucasus, 
turning up again in an isolated colony in Scandinavia and the British 
































Distribution of Acanthis Flavirostris (Twite) 
Isles. Elsewhere it cannot compete. So here is yet another refugee 


of undoubted northern origin. Other birds give similar results if their 
distribution is mapped out. 
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What then is the origin of life on the Tibetan Plateau? We can 
safely say that Tibetan life comprises those branches which have 
failed to stand against competition and have taken refuge either on high 
mountain tops or in deserts, and Tibet satisfies both these conditions. 

Before examining the Kashmir sub-region let me briefly refer to an 
interesting zone running along the north edge of the Himalayas and 
above timber-line. The Tibetan sub-region is part of the Palzarctic 
Region, and the afforested area of the Himalayas is true Oriental, though 
recently its higher levels have been (erroneously) regarded as Palearctic. 
Between these two major regions runs a narrow strip of grassland at 
great elevation, sometimes but a mile or so across, sometimes up to 50 
miles in extent, and sometimes in island-like patches. This narrow 
zone has some peculiar forms, some of which have come in from the 
north, though the majority have come in from the east and the south. 
It is a true contact zone between the Oriental and Palearctic Regions. 
Among birds, such forms as Zerwa, Grandala, Columba Jleuconota, 
Pyrrhospiza, and others are characteristic. 

Lastly we come to the Kashmir sub-region, in which is included 
Kashmir north of the Pir Panjal, Baltistan, Western Ladakh, Gilgit, 
Astor, and Chitral. Among mammals we find no representative of any 
exclusive Oriental genus, whilst certain typical Oriental forms, such 
as the Sambhar Deer, are lacking, though common in the central 
Himalayas. But, generally speaking, in nearly every genus which 
contains members inhabiting the Himalayas and Peninsular India, one 
of the species occurs in Kashmir. Perhaps the most remarkable 
mammal in Kashmir is the Kashmir Stag (Cervus cashmirianus), a relic 
colony of northern origin, and nearly related to our Red Deer. 

Among birds we find some purely Palearctic forms in Kashmir 
which breed nowhere else within British India, and of this group the 
Jackdaw is a good example. Then again we find certain forms such as 
the Kashmir Starling (AumzZ), a Bluethroat, the Carrion Crow, the 
European Roller, and others which breed nowhere else within British 
India than in Kashmir. But perhaps the most instructive bird is the 
form of European Nuthatch (cashmirensis), which occurs nowhere else 
butin Kashmir. This form more closely resembles its European relatives 
than the other forms of the same species which occur elsewhere in the 
Himalayas or in Peninsular India, and was probably derived from the 
north or west, whereas Himalayan and Peninsular Indian forms were 
derived from the east. 

What we find among birds and mammals we also find among insects 
and plants—a curious medley of eastern and northern forms. In many 
cases the movement of life from China along the Himalayas has not 
yet reached Kashmir. 

When in Western Ladakh 19 species of butterfly were collected, which 
can be considered representative of butterfly life in that region, and of 
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these only one species extends into Peninsular India and only four extend 
east along the Himalayas. The remainder are all forms which occur 
commonly in Turkistan and Western Asia, and of nine species of moth 
collected in the same locality, not one extends either east or south of 
Kashmir. 

Of 88 species of flowering plants collected and which can be considered 
representative of plant-life in Western Ladakh, 16 belong to genera which 
also occur in the Arctic, and 7 species occur in identical form in the 
Arctic. 

Speaking generally, we can say that animal and plant life in Kashmir 
shows greater affinity to the Palearctic than to the Oriental Region, 
and that certain exclusively Palearctic forms have become isolated there, 
indicating a former continuous distribution. Oriental forms of life are 
probably of recent arrival in Kashmir, which is confirmed by such forms 
becoming fewer and fewer as we approach Kashmir along the Himalayas 
from the east. 


Before the paper the PRESIDENT (Dr. D. G. HOGARTH) said: To-night 
we are to listen to Col. Meinertzhagen. To those who have read the ¥ournal 
the name is not new; but I believe he has not previously addressed an evening 
meeting of this Society. To me his name is very familiar indeed. He was 
famous in the war for combining the pursuit of natural history, and particularly 
that of ornithology, with gaining accurate information of the enemy and even 
with provoking him! He is one of those travellers who is able to people 
deserts and waste spaces with living creatures, and his geographical interest 
is not greater than his zoological and ornithological. I always think that those 
who combine those interests are able to give us the most interesting papers. 
Therefore, with the utmost confidence, I ask Col. Meinertzhagen to deliver 
his address. 


Col. Meinertzhagen then read the paper printed above, and a discussion 
followed. 


The PRESIDENT: I think no one can speak to you more appropriately on 
the zoological side than Lord Rothschild, and I will call upon him now. 

Lord ROTHSCHILD: When the President asked me to say a few words on 
the subject of animal and plant life in connection with Col. Meinertzhagen’s 
lecture, I rather light-heartedly consented, thinking I should only have to say 
something from a purely zoological or botanical point of view. I was very 
much startled on getting Col. Meinertzhagen’s paper to find that to say 
adequately anything about the most interesting address to which you have 
just listened would take me over the whole area of the origin of species from 
the Eocene period and also very far into what has proved a very thorny subject, 
namely, passive and aggressive mimicry. This is neither the place nor have 
we time to do any such thing. I will merely draw your attention to certain 
facts which must be taken into consideration when we think over what Col. 
Meinertzhagen has told us. I do not wish in any way to counter any of the 
conclusions that he has come to, but there are certain disturbing elements 
in the phenomena of animal and plant distribution in connection with Kashmir 
and Ladakh which must make us pause before we can realize exactly what 
Col. Meinertzhagen wanted to convey. 
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In the first place, I would mention in connection with his comment on Major 
Hingston’s paper, about the so-called environmental mimicry, that I have 
found this very conspicuous in the North African desert with various species of 
rodents and also with the two sorts of crested larks. But I should like to draw 
attention to the fact that what Col. Meinertzhagen called species not in need 
of protection may also include such forms as have more recently come into the 
district and have not yet come under the stimuli which would bring about the 
protective coloration. 

Again, I should like to say, on the question of the origin of the fauna and 
flora, that the two special groups that Col. Meinertzhagen has picked out, 
the Garrulax, or Laughing Thrushes, and the Rhododendrons, have certain 
features which also must make us consider very carefully their connection with 
the distribution of these forms. It is quite true that with both we find in 
certain regions round Yunnan and Szechwan that they have reached what I 
may Call their zenith ; that is to say, we find the largest numBer of species and 
races all crowded together there, but I am not quite sure whether it is absolutely 
necessary to consider that that is the central point from which these forms were 
distributed. For example, among the Rhododendrons you find three very 
distinct groups. There is the ordinary Rhododendron group consisting of 
numerous species and races allied to 2. arboreum, with R. Griffithianum and 
Dalhousie, R. Ponticum in Europe round the Black Sea, and even in the 
Alps R. ferrugineum. Then you find the group which horticulturists call 
Azaleas, growing in some parts of India, in Japan, in many parts of North 
America, and even one little species, Rhododendron or Azalea procumbens, 
in the Alps and even, I believe, indigenous to Scotland. Lastly, you find a 
whole group of species with totally different habits and with quite differently 
shaped flowers, for they are tubular and more like the flowers of some of the 
creepers such as convolvulus, which form the 2. xarcissiforum and F avanicum 
groups that reach their full development in the Malay Archipelago and extend 
to the Philippines, New Guinea, and Northern Australia. 

Col. Meinertzhagen drew our special attention to the fact that there are 
rhododendrons in the Nilgiris. There is only one, 2. milagiricum, which is 
distinctly an arboreum rhododendron, and therefore directly connected with 
the Sikkim, Himalaya, and Yunnan species, but I am not at all sure that the 
azalea group, and especially the ¥avanicum group, have at all the same con- 
nection, nor whether they originated in the same areas as the arboreum ferru- 
gineum group. 

As to the thrushes, or Garrulax, I quite agree that the probability is that 
the family came directly from the East, but we are faced with a curious fact : 
that one species of Garrulax, a very conspicuous dark rufous-grey bird with 
snowy white head and neck, Garrulax leucolophus, extends in its typical form 
from Simla to the Himalayas and Sikkim, and to the most northern parts of 
Burma. That form in the northern parts of Burma has been recently separated 
as a local race, but I very much doubt if it is sufficiently distinct to merit 
separation. Then we find it again in quite a small corner of Yunnan round 
the settlement of Tengyueh and the Salween river, a very few miles from the 
border of Southern Burma and Siam. Less than 50 miles distant you find, 
in Southern Burma and Siam, two totally different races which, instead of 
having dark brown breasts, have more or less white breasts—Leucolophus 
diardi and bellangeri ; and yet in this little corner of Yunnan, not 50 miles 
distant from where the white-breasted forms occur, you find the typical form, 
and do not find the white-breasted Garru/ax anyhere else in Yunnan. I 
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believe, therefore, that there is a double migration, one west and one east, 
and it is not at all certain that, where these forms have reached their greatest 
abundance, they have originated and that they have spread from there, I 
think they may have had a different place of origin, and that in those districts 
where we find them most plentiful to-day they may have found some conditions 
which have enabled them to increase more largely than in other parts. But I 
do not think that we can, taking those points into consideration, doubt the 
general correctness of what Col. Meinertzhagen has said, namely, that a very 
large proportion of the fauna of Kashmir and Ladakh had an eastern origin. 

The PRESIDENT: Major Hingston has been challenged to-night ; perhaps 
he would like to get in his blow. 

Major R. W. G. HINGSTON: I have, no doubt, been asked to join in this 
discussion because Col. Meinertzhagen has devoted a considerable portion of 
his lecture to a criticism of observations made by me while serving on the last 
Mount Everest Expedition. He brings forward two of my papers. The first 
deals with the effects of high altitude on the human body. With that paper 
Col. Meinertzhagen seems to agree; at least, he has repeated the various 
observations contained it it, and has found himself in substantial agreement 
withthem. It isthe second paper, one dealing with animal life at high altitudes, 
that he seems to disagree with entirely. He has prefaced his criticisms by 
some very kind remarks, and has then made quite a serious attack. Perhaps 
I may be allowed to adopt the same procedure. 

It is a great pleasure to say kind and flattering things about Col. Meinertz- 
hagen’s excellent lecture. It is really a genuine delight to find a traveller 
coming back from the waste places of the Earth and telling us all kinds of 
interesting things about the beauties and the wonders of Nature, quite apart 
from the ordinary incidents of the journey. Col. Meinertzhagen has clearly 
kept his eyes wide open, for he has seen all kinds of interesting things and 
told us all about them. His paper deserves the highest praise. I can only 
assure him that I shall read it and re-read it, and always, I am certain, with 
instruction and delight. So much for the compliments. 

I now pass to the lecturer’s criticisms. Col. Meinertzhagen began by 
criticizing my definitions. Now it is a very good thing when starting a line of 
criticism to commence with a definition; but it is a very bad thing to be 
inaccurate in your definition, for the definition is, so to speak, the foundation 
stone, and if the foundation stone is faulty the superstructure is not likely to 
be sound. I am afraid Col. Meinertzhagen has chosen the faulty course. He 
begins by saying that Major Hingston defines Tibet as “‘ essentially a desert.” 
That is a very simple definition, but the lecturer apparently does not agree 
with it. He wants to improve it. He wants to elaborate it. He therefore 
says that he would define Tibet as “‘ a high-altitude desert.” Now I certainly 
will not quarrel with him on that little point, but his improvement is really 
quite unnecessary, because if he will turn again to that paper which he so 
pungently criticizes he will find that at the very commencement of it, in fact 
in the sixth line of it, I myself have defined Tibet as “a high-altitude 
mountainous desert at an elevation of about 14,000 feet.” Having thus 
exposed the fault in the foundation, let us proceed to examine the superstructure. 

The next point that comes up for criticism is in respect to some remarks 
that I made on the subject of protective coloration. I wrote in my paper that 
many of the animals which lived at high altitudes on the Tibetan plateau were 
protectively coloured in order to resemble the plateau soil. I quoted birds, 
mammals, insects, and reptiles amongst the examples. Col. Meinertzhagen 
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seems in some way to object to that statement. I do not quite understand 
if he objects to it 27 ¢ozo, or if he is just administering a series of pin-pricks. One 
thing, at any rate, he clearly objects to, and that is my expression ‘‘ protective 
coloration.” He thinks it ought to be changed into something simpler, and 
he applies the term “‘ Environmental Mimicry.”” Now, why in the world does 
he want to change an expression which everybody understands into another 
expression which nobody understands? He wants to change it, he says, 
because protective coloration implies a purpose. And why should it not 
imply a purpose ? If there is anything which is clear in the whole realm of 
Nature it is that the purpose of protective coloration is to protect. We see 
examples of it all over the world. We see desert animals coloured sandy in 
order to blend with the sand; Arctic animals coloured white for the purpose 
of blending with the snow and ice; insects living in the trees in great numbers 
coloured green for the purpose of blending with the green leaves; insects 
inhabiting the trunks of trees in many cases mottled in order to blend with 
the bark; leaf insects, stick insects, and flower insects all coloured in par- 
ticular ways in order to blend with their particular haunts. Now, if there is 
anything at all in all this, it is that these creatures are coloured in these par- 
ticular ways for the purpose of being protected in their particular haunts. But 
Col. Meinertzhagen does not seem to agree with that. He says there are 
exceptions. Of course there are exceptions. There are exceptions, or at 
least apparent exceptions, to every biological principle of that kind. Any 
naturalist could produce hundreds of them. Col. Meinertzhagen himself 
has produced exceptions. But the interesting thing about Col. Meinertzhagen’s 
exceptions is that they are really not exceptions at all. Let me give an example. 
He says that there are certain rodents which live in low-lying deserts, and that 
those rodents blend with the sand, yet they come out only at night. Therefore 
it is, in his opinion, quite unnecessary that they should be protectively coloured, 
since they come out only at night. But are there not nocturnal enemies 
just as well as diurnal enemies? Do not wild cats, foxes, wolves, owls, and 
Heaven knows what not, prowl about by night in search of prey, and may it 
not be just as necessary for night-haunting creatures to be protectively coloured 
against nocturnal enemies as for day-haunting creatures to be protected 
against diurnal enemies ? 

Col. Meinertzhagen passes on to consider the causation of protective colora- 
tion. He thinks that rainfall may have something to do with it. And then he 
goes on to say that there may be some influence, some kind of emanation, I 
suppose, coming out of the rock or soil which has the effect of changing the 
colours of the animals and making them look like the soil. I do not think we 
are likely to get much further by following a theory of that kind. We should 
have to look for emanations in all kinds of curious places, one kind of influence 
coming out of the sand and making creatures like the sand; another out of 
the snow making creatures white like the snow; another coming out of the 
leaves making certain insects green so as to blend with the leaves and not 
having any effect on other insects, andso on. Yet we can get quite a sufficient 
explanation from the old masters of natural history. Darwin and Wallace 
clearly taught us that natural selection was sufficient: that those creatures 
which best assimilated with their surroundings survived, and those which did ° 
not assimilate so well were weeded out in the great struggie for life, and that 
this process of weeding and improvement coming down the centuries has 
produced that remarkable assimilation, in some cases that perfect camouflage, 
which exists in the world to-day. It is remarkable how attempts are made 
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again and again to alter or to put aside or to modify those great Darwinian 
principles, and equally remarkable how those great Darwinian principles 
always come back into their own once more. 

I pass to the next point. I stated in my paper that certain mammals which 
live at high altitudes react to the strong winds which blow at those altitudes 
by growing thick coats of hair. I quoted yaks, pigs, and goats as obvious 
examples. Now Col. Meinertzhagen seems to object to that statement. 
According to him it is incorrect to say that these animals react to the cold 
winds at high altitudes by growing thick coats of hair, because there are 
mammals in other parts of the world at low altitudes—I think he said in Japan 
and Kamchatka—which also grow thick coats of hair when exposed to cold 
winds. I am afraid I cannot follow the lecturer’s reasoning. If any one came 
to me to ask for advice about going to high altitudes, I would say that one of 
the special requirements of high altitudes is to wear plenty of thick clothes. 
I do not suppose that my questioner would disagree with me. But Col. 
Meinertzhagen would completely disagree. He would say, ‘‘ You must not 
make such a statement. You must not say that it is a special requirement 
of high altitudes to wear thick clothes, because, you know, many people have 
to wear very thick clothes on a cold March day in London.” 

I come to another point. I stated in my paper that there are certain birds 
which live at high altitudes which have particularly long, strong beaks, and that 
such beaks are very well suited for boring into the frozen soil at those altitudes. 
I quoted the chough, the ground chough, and the Calandra lark as examples. 
Col. Meinertzhagen makes no objection to the ground chough and Calandra 
lark, but seriously objects to my including the common chough. He says, 
‘“ You must not say that the common chough has a particularly strong bill 
adapted to boring into the frozen soil of Tibet, because the chough exists in 
Cornwall where the ground is very seldom frozen, and therefore the strong 
beak cannot be adapted for digging into frozen soil.” In other words, his 
argument runs thus: that because a certain implement is not necessary for 
a certain purpose in. England, therefore it cannot be useful for that purpose 
somewhere else. In this connection Col. Meinertzhagen drags in geology to 
his assistance. He says that the chough has lived for a long period of time 
in its present state; in fact, before the Tibetan plateau came into existence. 
That, of course, is a kind of final deathblow ; because if the chough did exist 
before the Tibetan plateau came into being, then of course its bill could never 
have been intended for boring into the frozen soil of that plateau. But geology 
may prove to be a double-edged weapon, for if the chough did exist for that 
immense period of time before the Tibetan plateau came into existence, then 
it must have existed during those long periods when the greater part of Europe 
and the whole of the British Isles was under ice-sheets and when the ground 
was frozen hard. And for all Col. Meinertzhagen may know to the contrary, 
and certainly for all I know to the contrary, the chough may have actually 
been enabled to survive and may have been preserved by reason of the very 
fact that it possessed such a bill which was long enough and powerful enough 
to bore into the frozen soil of England. 

I come to the next point. I stated in this paper which has been so pungently 
criticized that there is a short-toed lark at high altitudes in Tibet which possesses 
the interesting habit of building a rampart of pebbles round its nest. I said 
it did so in order to prevent the high-altitude winds of Tibet from blowing sand 
into its nest. Col. Meinertzhagen seems to object to that. He says, ‘‘ You 
must not say that it builds a rampart of pebbles in order to protect itself from 
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high-altitude winds, because there is a lark in Mesopotamia which also builds 
a rampart of pebbles, another in Palestine which builds a similar rampart, 
and still another in Algeria which also builds a rampart, and they all do it for 
the same purpose ; therefore you must not say that the lark which lives in Tibet 
builds a rampart of pebbles in order to protect itself from high-altitude winds.” 

I really think that he is making a mountain out of a molehill. Let me 
therefore give you, in conclusion, an exact parallel. Everybody knows that 
the people who live at high altitudes are very dirty. Everybody knows that 
the Tibetans never wash themselves and never change their clothes. Now, 
if I were to say, ‘‘ It is a characteristic of the people who live at high altitudes 
to be very dirty,”’ 1 do not suppose that any one in the audience would seriously 
disagree with me. But the lecturer would totally disagree. He would say, 
“You must not say that it is a characteristic of the people who live at high 
altitudes to be very dirty, because, you know, there are people in the slums of 
London who are very dirty, and because the Eskimo who inhabit Greenland 
are remarkably dirty, and because the inhabitants of Tierra del Fuego are 
notoriously dirty ; therefore you must not say it is a characteristic of the people 
who live at high altitudes to be very dirty.” And that, so far as I can see, sums 
up the whole of the lecturer’s argument, and that is my simple refutation of it. 

Mr. F. KINGDON WARD: After the delightful lecture that we have listened 
to this evening it seems a little ungracious to take up the position of opposition, 
and after the extremely interesting and amusing speech we have just heard I 
am afraid mine will seem a bathos. But there is one point which I should 
like to criticize, the question of discontinuous distribution, particularly with 
regard to Rhododendrons. It seems to me that discontinuous distribution 
does not necessarily mean previously continuous distribution; it may have 
been successive distribution. The lecturer quoted the example of R. arboreum 
or Nilgiriense found in Southern India, which is practically the same as 
R. arboreum of Sikkim ; and through the whole length of India this plant does 
not occur. If we suppose that the plant has been pushed southwards by ice 
it is perfectly easy to conceive that it gradually took up different positions on 
its journey southwards, and eventually landed up in the Nilgiris. The country 
got warmer and warmer; the rhododendron simply stayed in the south; it 
never covered the whole land at all, and when the country got warmer tnere 
was one &. arboreum in the extreme south of India and another in Sikkim. 
Take a very simple illustration of the same effect. This country exports prize 
cattle to the Argentine. That is the same thing being done on a very much 
more rapid scale. The ice, or the cold we will say, creeping southwards 
gradually exported 2. arboreum into the south of India. There is no con- 
tinuous distribution of prize cattle between here and the Argentine. They 
simply have been moved from one place to the other. 

The other point is the question of distribution of the flora through China 
westwards through Sikkim, Bhutan, and Kashmir. I do not question the 
lecturer’s conclusion that the flora moved from the east to the west, but I do 
question his evidence for it. It may have been so, but I am far from convinced 
on the evidence I have heard to-night, because it is perfectly easy to conceive 
the flora starting in Kashmir, Sikkim, or Bhutan, and gradually moving 
eastwards. We will suppose there are quite a few species to start with, but they 
come into this wonderful country of Upper Burma and South-Eastern Tibet 
and decide to settle down, increase, and multiply. They proceed to do so, 
but it is no proof that because you get fewer species in the east than the west 
the flora must have moved from the more prolific to the less prolific country. 

M 
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Dr. HEBER: I suppose, like most medical men who have lived at altitudes, 
I also have fallen into the temptation of trying to find out the effects of altitude 
on the human body. When I did so I too had had the pleasure of reading the 
paper by Major Hingston. I have come to the conclusion that I must be very 
careful what I say about Major Hingston! Col. Meinertzhagen has referred 
to the fact that at certain altitudes he felt more uncomfortable and at higher 
ones more comfortable. I think that is quite a common experience. I re- 
member well going up the Kardong pass behind Leh for the first time. I got 
to about 14,000 feet and felt anything but well. I had a bad headache and all 
the symptoms of mountain sickness, and wondered how I was to get on at the 
top of the pass. But the higher I got the better I felt. In 1913 we had the 
Anglo-Italian Expedition in Ladakh with us, and Sir Filippo de Filippi, the 
then leader, told me that he felt worried about his second-in-command because 
he was feeling the altitude even in Leh, which is only about 11,000 feet, and they 
were going up to the Depsang plateau, which is nearer 20,000 feet. The 
Ladakhis feel unwell on certain passes and on others they are quite comfortable, 
and they say it is due to a certain plant which grows on the passes where they 
do not feel so well. I personally have never found the plant, but an English- 
man sent me one which had a very pungent smell and would certainly be able 
to cause mountain sickness. 

Then Major Hingston in his paper refers to the blood count. I also dida 
blood count in Leh, because it is chiefly through the blood that the altitude 
affects the body. My findings were not quite his, and I think the differences 
are interesting. Iam speaking without book, but as far as I remember Major 
Hingston took his material up with him. If I am wrong perhaps he will con- 
tradict me—no doubt he will! The people on whom I made my investigations 
were actually born in the country and had lived there all their lives. I found 
that, taking Asiatics, they on the whole, had a higher blood count than we have 
here in England or at the lower levels, but their blood count was less than 
Major Hingston found with his material. What was most interesting to me 
was the fact that the Ladakhis as distinct from other Asiatics, and down- 
country Indians, had a still lower blood count than the Indians. The Ladakhis, 
as a matter of fact, were very little above the blood count for English, being 
about 5,800,000 red cells per cubic millimetre. It seems therefore as though 
the blood of the Ladakhi had learnt to do its work of carrying oxygen better, 
and therefore it was not quite so necessary to have such a great number of cells. 

Col. Meinertzhagen has also referred to the fact that he found an increased 
respiration and pulse-rate. Again I investigated about 200 Ladakhis, and I 
found with them, too, there was an increase in both these things ; but what to 
me was most interesting was that in the case of English people the lung capacity 
itself increased and the chest enlarged. My wife found that after two years’ 
residence in Ladakh her chest measured 2 inches more than it did when she 
went up there. Some years ago I walked up from Srinagar, the capital of 
Kashmir, with a friend. Before leaving Srinagar I took measurements of her 
chest, and I found when I got to Ladakh these had increased by half a centimetre. 
You may object that that was accidental, that perhaps I had not held my 
measuring tape as firmly as I did in Srinagar. But when I took her measure- 
ments a second time I did not know what her first were ; I had quite forgotten 
them. At any rate, I think it is established that residence at high altitudes 
does increase the lung capacity. 

Another interesting point was that the right heart increased in size. I 
think you will see that this is quite a useful thing because it is the right side of 
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the heart which pumps the blood to the lungs, and you want more blood there, 
On the other hand, I found the blood pressure was rather lower, and that too is 
very useful. The left side of the heart has a good deal of strain at high altitudes. 
Therefore with a lower blood pressure it has less hard work to do. 

May I refer to the Mystery Play at Hemis, which to me is still a mystery ? 
We have tried unsuccessfully to connect the separate incidents of the perform- 
ance into a consecutive plot, but this seems almost impossible. We have en- 
deavoured to find out its meaning from priest and layman, but received as 
many explanations as we had informants. I cannot help thinking that the 
play as it exists to-day is a result of evolution, various scenes having been added 
at various times. Col. Meinertzhagen is quite correct in surmizing that on 
the whole it is to teach the layman what happens to the soul after death. The 
explanation often given by the Ladakhi is that we have to meet hideous demons 
when the soul leaves the body, and therefore it is wise to get used to the look 
of them in this life. There is also very definite teaching of vicarious suffering. 
The effigy which is cut up was, no doubt, a human sacrifice in former times. 
But, above all, the Devil Dance seeks to make clear to the layman that in order 
to obtain salvation the priest is absolutely essential. It is only the lama who 
can save the soul that is beset by perils after death, and thus the play brings 
grist to the monastic mill. 

The PRESIDENT: I believe Mr. Wollaston would rather not speak, and as 
the hour is getting late, I will ask Col. Meinertzhagen if he would like to reply 
to Major Hingston or to anybody else. I find he would rather not say any- 
thing. Well, you must have had an amusing and even exciting evening, 
and realized what vitality there is in scientific circles. Quite seriously, I think 
we owe a great debt of gratitude to Col. Meinertzhagen for having poured out 
before us the result of his own acute curiosity and acute observation. It cer- 
tainly, as I think Major Hingston said, is a great thing to find some one with the 
unique and singular qualifications that Col. Meinertzhagen possesses to devote 
his interest to the various features of a country so little known as the country 
above Ladakh. We have seldom had, I think, a paper in which so many 
different features of life, both human and animal, have been conjoined with a 
description of scenery. I ask you therefore to signify your gratitude to Col. 
Meinertzhagen in the ordinary way. 
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The Printed Maps in the Atlases of Great Britain and Ireland. A Bibliography 
by Thomas Chubb. London: The Homeland Association. 1927. 13$ Xx 9, 
pp. 479. Facsimiles. £2 10s. net. 

TUDENTS of British cartography owe a debt of gratitude to Mr. Chubb 

for the labour and research he has put into this monumental work, on the 
preparation of which he has been engaged for many years. In spite of the 
restriction of the field to maps in atlases or similar collections (those issued 
separately being left on one side), the uitdertaking was a gigantic one, and we 
can only admire the industry and perseverance which has brought it to comple- 
tion with little or no assistance to the author beyond that of his colleagues in 
the British Museum Map Room. The task could hardly have been so success- 
fully accomplished by any one lacking Mr. Chubb’s advantage of constant 
access to the unrivalled collections housed in that department of the Museum, 
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which have in fact formed the foundation for the whole work, comparatively 
few of the items described being absent therefrom. Although here and there 
reference is made to atlases in other collections the book may be regarded in 
the main as a guide to the atlases of Great Britain and Ireland possessed by 
the Museum, and this fact is to some extent reflected in the manner of presenting 
the material, many of the descriptions applying to the particular copy in question 
rather than to the edition in general. 

This character of the bibliography, which, if duly realized, by no means 
lessens its value, is well brought out in the first group of entries—the various 
impressions possessed by the Museum of Saxton’s famous Atlas of the Counties 
of England. Mention is made of the peculiarities of each of these impressions 
as regards the paper used, the presence of extraneous matter, MS. notes, and 
so on. So various, however, is the make-up of the atlas (explained, as Mr. 
Chubb remarks, by the sale of the maps separately, so that some had to be 
reprinted before others) that probably none of the impressions here described 
would be exactly matched elsewhere. For instance, the copy in the R.G.S. 
Collection is printed on exactly the same paper as one of those in the Museum 
(with crossed arrows as water-mark), but a difference is to be seen in the genezal 
map, that in the R.G.S. copy being in an earlier state, lacking the degrees 
and minutes of latitude and longitude marked in the border of the other. 

Before leaving Saxton’s Atlas we may note another case in which the 
description given of a British Museum Atlas does not apply universally— 
the issue by Philip Lea about 1690. In the title quoted reference is made 
to the insertion of hundreds and roads, and the use made of the new surveys 
of Ogilby and Seller. But the R.G.S. copy has no such reference, and most 
of the added maps are also absent: it appears therefore to be an earlier issue, 
unknown to Mr. Chubb, and the more complete issue may possibly have been 
printed somewhat later than the suggested date of 1690. 

It is impossible here to discuss in detail the history of British cartography 
so well illustrated by Mr. Chubb’s volume, and we must be content in the main 
to speak of the general treatment adopted. Within a broad division between 
atlases of England and Wales, Scotland, and Ireland, the arrangement is 
chronological, the strict order being departed from only when an atlas has 
appeared in several editions, all of which are wisely brought together in the 
place determined by the date of the first, with suitable cross-references. A 
complete list is given of the maps contained in each atlas, with mention of their 
scale, and in the case of re-issues any variations from the original state of the 
maps are noted. This is a valuable feature, and the minute comparison 
involved must have entailed a vast amount of labour.* Particularly valuable 
is the minute description of the maps in the Saxton of c. 1690, for although 
nearly all the original plates were used, they were so altered as almost to lose 
their identity, and were regarded by Gough as rather to be attributed to Speed 
than to Saxton. The rival Dutch atlases of Jansson and Blaeu are dealt 
with in similar detail, and, in later periods, the ever-increasing output at the 
hands of Ogilby, Seller, Morden, Moll, the Bowens, Kitchen, the Bowles, 
Rocque, Cary, and the host of less-known names is systematically described. 
The matter is sometimes complicated by the re-issue of old maps by a new firm, 
their original author’s name disappearing entirely. An instance is supplied 


* It could hardly be expected that every minute change should be discovered, 
and Mr. Chubb has in fact missed a point which distinguishes the second from the 
first state of some of Speed’s maps, namely, the addition of ancient (and one or two 
modern) names, principally on the coasts of the maritime counties. 
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by the Bowens’ ‘ Atlas Anglicanus’ of 1767, the maps of which were re-issued 
in 1785 by Carington Bowles under the general title ‘ Bowles’s New Medium 
English Atlas,’ all the titles of the separate maps being also re-engraved. 

The Scottish and Irish sections are naturally much less extensive, the 
former being ushered in by the relevant sections of Jansson’s and Blaeu’s 
general atlases, the latter by Petty’s well-known Atlas of Ireland. Little 
appears to be known of the dates of the successive issues of the latter, and it 
does not appear on what authority Mr. Chubb puts the two earliest as of 1685 
and 1690. This brings us to one of the few points on which a mild criticism 
might be indulged in, namely, that sufficient distinction is not made between 
dates which actually appear in the atlases and those got at by deduction or 
simple guess-work. ‘The numbering of individual maps is sometimes liable 
to similar uncertainty, for it is not always made clear whether the numbers 
appear on the maps themselves or are added for convenience. A more con- 
sistent use of square brackets for additions by the author would have avoided 
such uncertainties. Another small criticism relates to the somewhat loose use 
of the term “ edition,” occasionally applied to a more or less fortuitous col- 
lection owned by the Museum. Such, for example, appears to be the nature 
of a volume with a written title ascribing the contents to John Seller, but of 
which the greater number are Speed maps with the imprints of Rea or Bassett 
and Chiswell. All the maps have been trimmed and mounted, but though 
Mr. Chubb rightly speaks of the volume as a “ Miscellaneous Collection,” 
it is entered as an “‘edition”’ of Speed, and dated 1680. Lastly, it could be 
wished that the numbering of the individual entries, which runs in continuous 
series through each of the main sections, had been made more conspicuous, 
and that the number had been repeated at the head of each page when one 
entry occupies several pages. But these are small matters where the general 
result is so praiseworthy. 

We must not conclude without reference to Mr. Sprent’s instructive intro- 
ductory sketch of the rise and progress of British local cartography. We do 
not remember to have seen the subject dealt with so effectively in so small a 
compass. Useful too are the Biographical Notes on makers of maps and 
atlases, given, under an alphabetical arrangement, in the last section of the 
book. In compiling it use has evidently been made not only of such obvious 
sources as the ‘D.N.B.,’ but of the less generally accessible Dictionaries of 
Booksellers and Printers published by the Bibliographical Society. 

The paper and print of the volume leave nothing to be desired, and a special 
feature is the number of excellent facsimile reproductions of maps or title- 
pages of the atlases described. They include, as frontispiece, the portrait of 
Queen Elizabeth, possibly engraved by Remigius Hogenberg, which appeared 
in the first edition of Saxton. E. H. 
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Climate through the Ages: a Study of the Climatic Factors and their 
Variation. C.E.P. Brooks, M.Sc. London: Ernest Benn, Ltd. 1926. 

9 X 6, pp. 439. Maps and Illustrations. 15s. net. 
OSSIBLY the title of this book may be thought a little too ambitious, 
but no serious reader could fail to gain a sense of the greatness of the 
subject which Dr. Brooks delineates. He will not find it easy reading, apart 
from the mathematics, though if familiar with some of the principles discussed 
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in the author’s earlier writings, he will progress faster. One might mention 
particularly his papers on climatic continentality, on the critical temperature 
for Arctic Ocean ice, and on tropical glaciations, which have been noticed 
and frequently referred to in this fournal of late years. The work consists 
of three parts: 1, the Climatic Factors and their Variation; 2, Geological 
Climates and their Causes ; 3, the Climates of the Historic Past. There are, 
also, three useful appendices on the geological time scale as based on recent 
geophysics, on correlation coefficients and regression equations, which enter 
so largely into the work, and a bibliography of the numerous theories of climatic 
change. The standpoint is rather different from that of the author’s previous 
book on the ‘ Evolution of Climate,’ which is essentially a work on paleo- 
climatology, in that, as denoted in the titles of parts 1 and 2 above, the climatic 
factors of the present, regarded as variables, are taken as a key to the under- 
standing of what has happened in the geological past, and of what may be 
anticipated to recur in the geological future. Dr. Brooks, while not disregard- 
ing the part which such astronomical factors as variations in the eccentricity 
of the Earth’s orbit, in the obliquity of the ecliptic, and in the output of solar 
radiation may have played as auxiliary agencies in climatic change, is a 
well-known champion of the view that the fundamental causes concerned are 
geographical. These depend on many factors, and nothing is more clearly 
emphasized by the author than the futility of the attempts of so many writers 
to explain climatic changes in terms of a single cause. 

The geological record indicates that there have been four primary Ice Ages, 
the first in Lower Proterozoic times, say 1000 million years ago, the second in 
Upper Proterozoic or Cambrian, the third in Permo-Carboniferous, and the 
fourth reaching its maximum phase in the Pleistocene period, which we are 
really not out of yet. All these glaciations followed quickly upon paroxysms 
of crustal activity with mountain building and volcanism. By far the greater 
part of geological time, between these revolutionary glacial epochs, has been 
characterized by a quiescent condition of the crust, with low relief and island 
groups rather than continental masses, favourable to warm, dry, equable 
climates, a much-reduced thermal gradient between the equator and the poles, 
and no polar ice-caps. Mountain building, on the contrary, has involved 
high general relief, and extensive, compact continents favourable, on well- 
established meteorological principles, to steep thermal gradients, vigorous 
cyclonic activity with heavy precipitation, and permanent extensive polar 
glaciations, in addition to local mountain glaciations. Volcanic activity, too, 
in such periods would have the effect of lowering the general level of tempera- 
ture and assisting the development of ice-sheets through the inverse “ glass- 
house” effect of volcanic dust veils. Obviously in all essentials we are still 
living in one of these exceptional periods of high relief with all its attendant 
consequences, and the difference between the conditions of the Pleistocene 
Ice Age and those of to-day is merely one of degree. It was, no doubt, because 
the earlier geologists and climatologists did not see the ‘‘ Ice Age ”’ in correct 
perspective that they could not contemplate any but astronomical and cosmical 
causes ; they had not brought it into line with present-day experience, and 
they thought of it much as they might have thought of the Deluge according 
to the narrative in Genesis as something beyond the bounds of ordinary natural 
events. 

Dr. Brooks establishes his central proposition first by correlating the inferred 
facts of paleogeography with the independently inferred facts of palaeoclima- 
tology, thus obtaining a numerical measure of the effect of variations in con- 
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tinentality, etc., upon climatic conditions, and then by finding that the resuits 
agree quite well with what modern meteorological theory would lead one to 
expect. To what extent he is right, or rather to what extent he falls short 
of being right, as to what happened in the different geological epochs is really 
asecondary matter. It would be surprising if in a discussion so comprehensive 
and so complicated there were no erroneous conclusions, and, indeed, there 
are points wherein there may be confusion of cause and effect that further 
knowledge may disclose. But his demonstration of the efficacy of alterations 
in the height and distribution of land, sea, and ocean currents, in combination 
with the formidable power possessed by ice and snow of augmenting and extend- 
ing the original cold, to bring about the drastic vicissitudes of climate testified 
by the geological record is irrefutable. It is this which constitutes his outstand- 
ing achievement, and is certain to place his book in the front rank of works 
on the subject. 

The present reviewer is convinced (¥ourna/, 64, p. 52), that inan atmosphere 
maintained in circulation by the unequal distribution of solar heating, modified 
by the effect of terrestrial rotation, it is the irregular distribution of land, water, 
ocean currents, and ice which is the underlying factor in the emergence of one 
type of weather from another and in the departure of the various weather 
elements from seasonal normals. It is but a logical step to the further per- 
ception that any change in that distribution must alter the seasonal normals 
themselves, that is, change climate in precise accordance with Brooks’ actual 
demonstration. 

In dealing with the third of the great glaciations of the past, namely the 
Permo-Carboniferous, which is anomalous in having affected lands now in 
tropical latitudes, Dr. Brooks allows that Wegener’s hypothesis of continental 
drift is a rival to his own explanation based on the possibility of a snow-line 
down to 6000 feet over a Gondwanaland plateau as the result of a rare com- 
bination of geographical factors (¥ournal, 69, p. 91). He shows that there 
are difficulties in accepting the drift theory on the climatological as well as the 
geological side, and leaves the issue open. 

For the palzeoclimatologist, no doubt, Wegener’s theory is a tempting 
haven of refuge from his perplexities ; but unfortunately it is just the climatically 
significant latitude-shift of the continents that geophysicists are reluctant to 
allow adequate forces for—an attitude which, indirectly, strengthens Brooks’ 
case. We would point out, also, that where the criterion of climatic change is 
paleontological, greater care is needed in the interpretation in the light of 
Wegener’s “drift”’ theory than in that of Brooks’ ‘‘continentality”’ theory. If 
there is biological evidence that a region has changed its climate through its 
continentality relationships, latitude assumed constant, certain changes of tem- 
perature, or in some cases of moisture, may fairly safely be inferred. But 
changing latitude carries alterations in the strength and duration of sunlight 
which directly affect living organisms, and it would be more dangerous to 
assess the value of a corresponding temperature change, or reconstruct 
isotherms, on the strength of a biological index. In the higher latitudes 
prolonged summer daylight is a powerful physiological stimulus, and can to 
a considerable extent compensate for deficiency of warmth in the economy of 
crops. Conversely, half the stress of winter in these latitudes to plants and 
animals, and certainly its impressiveness to man, is in its darkness. It is 
possible, for example, to picture a set of circumstances in which a colony of 
wild creatures that would be exterminated by a frost of exceptional duration 
and intensity iz Scotland might survive a similar period of cold in France by 
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dint of the single advantage of more daylight in which to forage for such 
sustenance as might be available. 

In the third section of the book much ingenuity is displayed in the manipula- 
tion of different kinds of fragmentary data relating to climatic conditions 
within the “ historical” peried, say, from about 5000 B.c. There have been 
minor fluctuations of climate since the maximum phase of the Pleistocene 
Glaciation, and about 2000 B.C. there seems to have been an ice-free Arctic 
Ocean consequent upon some change in the configuration of Northern Europe, 
permitting a greater volume of warm water to enter the polar basin than is 
now the case. Brooks calls this period the ‘‘ Climatic Optimum.” There is 
strong, though not conclusive, evidence, to convict the climate of Greenland 
of having relapsed from a second, but minor, optimum of this character into 
its present frigid inhospitality about 1000 A.D. The present temperature of 
the Arctic Ocean appears to be very little below Dr. Brooks’ “ critical point” 
(Fournal, 64. p. 572), which means that a comparatively small cause might, 
as it possibly did in the centuries immediately preceding 1000 A.D., free the 
Arctic Ocean of ice with quite disproportionate results to the climate, not only 
of Greenland, but of the British Isles. 

The detail of the book could, perhaps, bear revision. More than once, 
for instance in the first part, the author speaks of the range of mean annual 
temperature between the Equator and the North Pole as 60° F.—from 80° F. 
to 20° F. The range is really more like 90°, and it is to be noted that Mohn, 
in discussing the Fram expedition results, estimated the mean annual tem- 
perature of the North Pole as —9° F. 

In the chapter on ocean currents early in the book Dr. Brooks brings out 
an important fact about the Gulf Stream which is probably little known, or 
at any rate realized, namely, that it is chilled down by about 15° F. through 
commingling with the Labrador current, the comparatively low temperature 
of the drift along our own shores not being a mere matter of latitude cooling. 
The reviewer himself admits not having realized this, but upon reflection is 
inclined to see in this geographical accident a fact not without significance in 
the history of England. The Gulf Drift reaches our western shores with a 
winter temperature of about 50° F., and the effect is to raise the mean winter 
sea-level temperature of England from 20° F. or less to 40° F. Now a mean 
winter temperature of 40° F. seems, when regard is paid to the latitude of 
England, not far from the optimum value ; for, though it inevitably means a 
lot of rain, mud, and slush in place of dry snow, this level of mean temperature 
is sufficiently low to give us fairly frequent spells of frost, which are all the 
more invigorating for not being too prolonged or too severe. But suppose 
the cold tap were not turned on off Newfoundland and the Gulf Drift reached 
our shores in winter at 65° F., raising our mean winter temperature from the 
present 40° to 55° F., assuming the similar prevalence of south-westerly winds. 
Such warmth in a latitude where winter must necessarily be dark and sunless 
would be of the most enervating quality with high vapour pressure, involving 
a deterioration of climate that might even have inhibited the ascendancy of the 
British race. Yet this, apparently, is just the quality of “‘ tropical ” climate that 
prevailed in England, or what corresponded to England, in those remote 
ages of low world relief when there was no ice or ice-chilled currents, and that, 
as Dr. Brooks hints, may occur again when denudation has worn down and 
broken up the continents. LG. WB. 
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Preliminary Report of the Leeds and Bradford Region Joint Town-Planning 
Committee. Published by the Committee at 12, Park Lane, Leeds. [1926.] 
ie x20; pp. xi. 88. With Twenty-three Plates, Ten Illustrations in 
Text, and Map (3 inches to 1 mile, in nine sections) in Pocket. 15s. 9d. 
post free. 

THIs report forms a valuable addition to the series of detailed surveys of some 

aspects of our industrial areas which have been produced as a result of the 

Town-Planning Acts. The area with which it deals is that part of the West 

Yorkshire industrial region which lies in the valley of the Aire, with its northern 

suburbs in Wharfedale, and the lower part of the Calder valley. The portion 

in the upper Calder valley, of which Halifax and Huddersfield are the chief 
towns, has been left to form a separate “‘ Region.” 

To north, east and west the boundaries of this Leeds—-Bradford “‘ Region ” 
are so drawn as to include all the contiguous urban districts, together with 
some included fragments which are still rural. The northern boundary is for 
the most part along the Wharfe, overstepping that river to include the whole 
of Ilkley and Otley. The eastern boundary is an irregular line near the limits 
of what is now “‘ urbanized ”’ land, while a large part of the western boundary 
is on empty moorlands. Unlike all these, the eastern half of the southern 
boundary is drawn quite arbitrarily through the urban area of the Calder valley. 
But the West Yorkshire ‘‘ conurbation ”’ is a whole, and should be regarded 
as one ‘ Region”? for Joint Town-Planning. As it is not intersected by 
any county or river boundary such as those which have divided the Tyneside 
and Teesmouth areas into North and South “‘ Regions,”’ it is not easy to see 
why it should have been so divided, while if a division was necessary, it would 
seem that the waterparting between the Aire and Calder is the least objection- 
able dividing line. The Leeds—Bradford ‘‘ Region” as it is now contains more 
than one and a quarter million inhabitants, and includes the areas of fifty-one 
local government authorities, including five rural districts of which only parts 
are in the “ Region.”’ Of these authorities forty-three send members to the 
Committee, which also includes representatives of the West Riding County 
Council; and eight of the smaller bodies were still, at the date of this report, 
refusing to take part. 

The principal contents of this Preliminary Report on the “‘ Region ”’ are 
brief descriptions of its physical features, its natural resources and industries, 
the density and distribution of its population, and its “‘ ancient monuments ” 
and present amenities, followed by a full and careful analysis of the roads and 
their traffic, and the movements of the people to and from work between the 
several local government areas in the “‘ Region”’ and in and out from other 
areas. 

The descriptive sections do not attempt to add anything new to our know- 
ledge of the area; but they do bring together in a convenient form much that 
is not so easily accessible elsewhere and are of considerable value for that 
reason. We regret that the compilers have not, in general, given references 
to the authorities for these descriptive sections; since references might have 
led many readers to a further study of their “‘ region ” and helped the student. 

The analyses of the movements of the working people make a real addition 
to our knowledge of the distribution of population and show vividly the magni- 
tude and complexity of the local traffic problems. Almost every form of road 
transport is in active use, and the increases in traffic on the roads within the 
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past five years, at the points where “‘ counts ” have been taken, are nearly all 
from 20 per cent. to 40 per cent., with one exceptional rise of 208 per cent. 
Short-distance traffic is taking to the roads in great volume, and West Yorkshire 
is near enough to its chief ports of Hull (57 miles from Leeds), Goole (35), 
Manchester (45 to 50), and Liverpool (83) to do much of its external as well 
as internal transport by motor lorry. 

The seven appendixes consist of tables of data from census reports and 
records of the local authorities, and provide material for a study of social 
services. Here we will note only one of the many facts presented in these 
tables. Table A includes figures for the Variations in Population between 
1901 and 1921. From these it appears that among the 51 local government 
areas, decreases of population were recorded in 10 between Ig0I to IQII, and 
in 17 between 1911 and 1921. The column recording the Gain or Loss by 
Migration for each area shows no fewer than 36 of the 51 areas with a loss 
in I91I-21. This is partly due to movement towards the outer suburbs, 
for the chief gains are in Ilkley and the rural districts of Hunslet and Wharfe- 
dale ; but as a whole the ‘“‘ Region ” lost nearly 50,000 inhabitants by migra- 
tion. The excess of births over deaths was greater than this ; but the greatest 
net increase of population in any of the more populous units from I9II-21 
was 2°7 per cent. in Wakefield. The largest proportionate increases in this 
period were 18-1 per cent. in Rawdon and 13°8 per cent. in Ilkley. The largest 
absolute increase was 4077 in Leeds, but this was only og per cent. of the 1911 
population of that city; while Bradford showed an absolute decrease. The 
trend shown by these figures is not peculiar to West Yorkshire ; it indicates 
either a distinct check to the growth of our industrial population or a marked 
change in its distribution, and is deserving of a careful study. 

In a brief notice it is possible to touch on only a few of the topics raised by 
this volume ; but it is one which no student of modern England should omit 
to read for himself. The modern urban regions have played a decisive part 
in the national life for the past 150 years, and together include so many of the 
population that in 1921 more than a third of the people of Great Britain were 
in the seven great urban regions. Hence these careful surveys of them which 
are now beginning are of vital importance to every one who would know Britain 
as she is to-day. C. B. F. 


The History of the Celtic Place-Names of Scotland. William J. Watson. 

Edinburgh and London: W. Blackwood & Sons. 1926. 9 X 6, pp. Xx. 

+ 558. 30s. met. 

By publishing in this expanded form the Rhind Lectures on Archeology 
which he delivered in 1916 Professor Watson will materially assist the study 
both of early Scottish history and of Celtic lore. He is especially interested in 
the period from the second to the ninth centuries, when the population of 
Scotland was successively under the hegemony of the Caledonians, the Picts, 
and the Scots or Irish. He gives a scholarly account, valuable for its clearness, 
of the influence and movements of the Picts both in Ireland and Scotland, 
emphasizing the fact, which is too often forgotten, that all Picts were Cruithnigh, 
but that not all Cruithnigh were Picts. 

Professor Watson gives the etymologies of a great number of old and modern 
Scottish place-names which he takes to be Celtic ; and though the accuracy of 
some of these is bound to be disputed, they provide a mass of useful material 
for students. He does not appear to be familiar with the pronunciation of 
modern Scottish Gaelic. For example, on the very important matter of 
Eclipsis he writes: ‘‘ Eclipsis has long been dropped in Scottish Gaelic ”’— 
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an egregious mistake. No amount of historical and linguistic lore—and 
Professor Watson can summon Greek, Latin, Gaulish, Old Irish, and Old Welsh 
to his assistance, and constantly does—will compensate in a work on place- 
names for ignorance of the spoken language. 

The writer has an historical thesis to prove, and it has affected his judgment 
and his methods with regard to place-names. It is a theory which is not 
supported by other Celtic scholars, although Professor Watson has certainly 
brought forward some interesting matter anent it. He believes that a large 
number of Scottish place-names are of early british origin, and assumes 
that the Gaelic forms in which alone we know many of them are translations 
from the British or old Welsh. As a result his method of study is—or appears 
to be—mainly an a Zriori one, and his reader cannot help feeling at times that 
some of the evidence has been omitted. When Professor Watson cannot 
find a simple explanation of a name, he is apt to call up roots from the vasty 
distances of Latium (cf. the river cadann from Latin root ca/—call, cry) ; here 
he is guessing—which is all that anybody can do. And it is no less arbitrary 
to assign to such common Celtic words as Car, Tom, Dobhar and Mony a 
Welsh rather than a Gaelic origin in Scotland. 

It would be unfair, however, to suggest that this work is anything but an 
important one written by an expert on his own subject. Such chapters as 
‘ Adamnan’s ‘ Life of Columba’ ” and ‘‘ Early Church Terms ”’ make very 
interesting reading, though not enough references are given. There is a com- 
plete index of place-names, in which the names are divided into their com- 
ponent parts, as well as an index of persons. Sketch-maps showing the occur- 
rence of different kinds of names would have increased the value of the book 
and illustrated, incidentally, Professor Watson’s thesis. By Li 


A History of Ireland and her People to the Close of the Tudor Period — 
Eleanor Hull. London: Harrap & Co., Ltd. 1926. 9 X 6, pp. 525. 
Illustrations. 18s. net. 

To arrive at a correct picture of the trend of Irish history, Miss Hull has 
endeavoured to allow as far as possible the contemporary authorities to speak 
for themselves. Her attitude even to these is cautious and critical, and her 
desire to hold the balance fairly is evident throughout. In a history of the 
Irish people one might have expected more of the detail of their daily life and 
its geographic setting, through which moved the warriors and statesmen of 
whom she has so much to tell. The people indeed appear largely as victims 
of political combinations and warfare. Indirectly, however, there is much to 
be learnt of their condition, similarly of geographic relationship. Miss Hull 
shows, for example, that as might be expected, there was constant inter- 
communication across the Irish Sea even previous to the Scandinavian inroads, 
and that later the Norman descent was far from being a bolt from the blue, in 
opposition to the conception that Ireland’s relations were with most countries 
of Europe, England excepted. We learn also details of the character of the 
trade with Scandinavians which throws light upon the internal development 
of the country. To readers unversed in Irish history, the concession of maps 
showing the numerous place-names mentioned might have been made. 

The Valley of the Arno : a Study of its Geography, History and Works of 
Art.— Edward Hutton. London: Constable. 1927. 9 x 6, pp. x. + 292. 
Illustrations. 21s. net. 

_ Anew book on Tuscany by a writer with Mr. Edward Hutton’s knowledge 

1s always welcome. This on the Arno valley differs somewhat from others he 
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has given us: there is more geography in it. He opens with a chapter on the 
geography of his river, dividing it into reaches and valleys, and throughout 
he lays stress on the roads and means of communication in general, especially 
with reference to their influence on the position and importance of the leading 
towns. Thus he brings forward sound reasons to show why Florence was 
bound in the end to become the capital of Tuscany, not Arezzo, nor even Pisa 
in spite of her apparent advantages. His intimate knowledge of the country, 
which he has walked from end to end, as well as of its history, enables him to 
bring forward ample material in support of his views. In other respects the 
volume follows the plan of its predecessors. Mr. Hutton traces the river valley 
from source to mouth, describing the churches and works of art and lingering 
lovingly on the endless historical and other associations that have gathered 
round it. He does not attempt to describe the valley geographically, to give 
us a detailed survey of the river or the soil or the people. This book should be 
a useful handbook for tourists, and the prints with which it is illustrated add 
to its charm. But it positively cries out for a map; even a few sketch-maps 
would have been invaluable, for those in the guidebooks and similar works 
are quite inadequate to illustrate a book of this kind. L. C.-M. 


Rome, the Eternal City. Walter Taylor Field) London: John Hamilton. 
(1927.) 72 X 54, pp. xii. + 572. Eighty-four Illustrations. 16s. net. 
Alma Roma.— Albert G. Mackinnon. London: Blackie. (1926.) 7 x 4}, 
pp. vill. + 291 and xv. Thirty-two Illustrations and Map. 6s. net. 

Both these books are best read as stimulants to the imagination before 
starting out on sightseeing excursions or as aids to the memory on returning ; 
Mr. Field is too bulky and Mr. Mackinnon is too inconsequent to be of much 
help on the scene of action itself. While Mr. Field covers the ground more 
systematically and conscientiously Mr. Mackinnon shows greater skill in 
hunting out unusual pieces of information ; his reconstruction of a gala per- 
formance at the Colosseum and his account of the habits and customs of the 
contadini are quite well done. Both make pleasant companions so long as 
you do not object to minor inaccuracies and the partiality of both authors to 
ready-made romantic colouring. Mr. Field’s illustrations are too small 
(considering the size of the pages) and not very well reproduced ; while Mr. 
Mackinnon’s, though clear, are made from photographs which often give a 
misleading impression of the places they represent. R. H. 


Ports of France.— H.A.Gibbons. With Illustrations byG. Petrina. London: 

Jonathan Cape. [1927.] 84 x 54, pp. 319. Jdlustrations. 16s. net. 

A series of descriptive and historical sketches of some of the ports of France, 
of importance to-day or in the past. The author visited many of them 
apparently on official business for the United States Army, and war reminis- 
cences figure to some extent. Individual characteristics are often well brought 
out, and the position in the life of France to-day, though the book is in no sense 
a serious study of economics. Even accepting that, however, some of the 
facetious passages, not always in the best of taste, could well be spared. 


Routes des Alpes : the Motorists’ Guide to the Great French Alpine Roads.— 
Cecil B. Waterlow. London: “ The Autocar,” Iliffe & Sons, Ltd. N.D. 
[1927.] 74 X 5, pp. xv. + 240. Jllustrations and Sketch-maps. 7s. Od. 
net. 

The author’s purpose is to encourage the further use by English motorists 
of the French national roads between Lake Geneva and the Riviera. He has 
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evidently spent much time in this region, and gives motorists the benefit of his 
experience. Both summer and winter routes are described, also numerous 
digressions from the official itineraries. These at times become a little con- 
fusing : it might have been possible to have made more use of the sketch-maps, 
perhaps by giving references to the text. The maps, incidentally, have no 
scales. Added to the discussion of routes are numerous details of a guide-book 
type, and some personal “asides” by the author. These, if not strikingly 
original, lighten the text and show that, though he is a motorist, he realizes 
that much may be lost through speed. 


ASIA 


Light and Shade in Bygone India.— Lieut.-Col. L. H. Thornton, C.M.G., 
D.S.0. London: John Murray. 1927. 84 X 54, pp. vi. + 353. Zwo 
Maps. 15s. net. 

David Baird was one of the most conspicuous figures in the protracted 
military operations against Hyder Ali and Tippoo Sultan during the last quarter 
of the eighteenth century, in what are generally known as the second, third, 
and fourth Mysore wars. Adopting him as a central figure, Col. Thornton 
has compiled in this volume a very readable sketch of soldiering in its various 
aspects during that period in Southern India. Though not designed to form 
an historical record of the events of those wars, the narrative contains brief 
accounts, drawn from original sources, of several of the most critical actions 
fought, culminating in the skilfully planned and rapidly conclusive operations 
under General Harris in 1799, when Baird gallantly led the storming party 
into Tippoo’s capital, where he had spent four bitter years of imprisonment 
in 1780-84. The story is diversified by tales of individual feats of arms. We 
are reminded, for instance, of the masterful action of the young lieutenant, 
William Flint, who, in a manner worthy of a Clive, with a single company of 
sepoys, and without firing a shot, seized the important fort of Wandiwash, and 
held it against overwhelming odds for some two and a half years, being four 
times relieved. It is a story which, like that of Col. Campbell’s splendid 
defence of Mangalore, is too little known. Again, we get several glimpses of 
the deeds of that fine cavalry officer and swordsman, Thomas Dallas. 

Col. Thornton depicts, with many interesting details, the wide difference 
between the characters of the able Hyder Ali and his conceited son Tippoo. 
A lurid picture is drawn of Tippoo’s treatment of his prisoners: how different 
from the view of James Mill, who wrote that, after Braithwaite’s defeat, Tippoo 
“treated his prisoners, especially the officers and wounded men, with real 
attention and humanity’! Of the information given in regard to the general 
conditions of campaigning, perhaps the most interesting is that describing the 
almost incredible numbers of camp-followers and provision, ammunition, and 
baggage carts and animals that hampered the progress of big armies at the 
period, rendering any rapid strategical movements well-nigh impossible. 

Though rewritten for publication in the present form, the chapters bear 
indications of the purpose for which the lectures were originally prepared, in 
the many light anecdotes that have been allowed to stand. The plan of Seringa- 
patam and its environs published by Dirom with his ‘ Narrative,’ and based 
upon that drawn by Captain Kyd, the Surveyor-General with the Army, might 
have been reproduced with advantage, as illustrating more fully the operations 
against the town. C. Eb. A. W... 
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Pheasant Jungles.— William Beebe. New York and London: G. P. Put- 
nam’s Sons. 1927. Pp. xiv.+ 248. Sixty lilustrations. $3 or 12s. 6d. 
net. 

Mr. William Beebe, who is Director of Tropical Research of the New York 
Zoological Society, has been associated with numerous scientific quests. In 
his latest book he describes his experiences while tracking rare pheasants in 
Ceylon, Burma, the Western Himalayas, the Malay Peninsula and Sarawak; 
from internal evidence and from the mention of Halley’s comet we gather that 
these expeditions were made about 1910. As usual, Mr. Beebe’s object is to 
present accurate information in popular form. His prose is sprightly, his 
descriptions vivid and colourful, he loves to recount a humorous situation, 
and he has the enthusiasm of the ornithologist whose good fortune it is to see 
rare birds in their native jungles. The result is a book that is both readable 
and instructive, accompanied by a number of exceedingly beautiful photo- 
graphs taken by the author; that of the dancing arena of the argus pheasant 
is particularly interesting, and we wish it had been possible for Mr. Beebe to 
include photographs of the birds themselves. A map showing the author's 
route and the location of the various pheasants would have been useful, and 
we must take Mr. Beebe to task for the barbarous manner in which he occa- 
sionally spells Malay words. 2 eS 


Tiger Trails in Southern Asia.— Richard L. Sutton. St. Louis, U.S.A. 
The C. V. Mosby Company. London: Henry Kimpton. 1926. 9} x 6}, 
pp. 206. 115 Lllustrations and a Map. 10s. 6d. net. 


This book is the record of hunting expeditions undertaken in Southern 
Asia, particularly in French Indo-China, and most of it appeared as a series of 
letters in Zhe Kansas City Star. The photographs show page after page of 
slaughtered animals, and although the book may be of use to those who wish 
to shoot big game in this part of the world, its ethnological observations are too 
fragmentary to be of scientific value and the somewhat slangy style in which 
it is written will tend to irritate general readers. But it is only fair to add that 
the author would be the last to claim importance for the book. O. i. 


A Geographical Study of Coal and Iron in China.— Wilfred Smith, with an 
Introductory Note by Professor P. M. Roxby. University Press of Liver- 
pool, Ltd. ; London: Hodder & Stoughton, Ltd. 1926. 8} x 53, pp. 83. 
Seven Figures, Two Folding Maps in Pocket. 5s. net. 

This monograph, by a member of Professor Roxby’s staff, may be regarded 
as one of the fruits of the vigorous Honours School in Geography in the Univer- 
sity of Liverpool and is of a type of which one would like to see more. 

The opening chapter, which is devoted to a summary of the structure of 
China in relation to the distribution of coal and iron, might with advantage 
have been a little fuller. The whole book, which is otherwise well produced, 
is marred by the indifferent diagrams. From the point of view of neatness 
alone, even the use of a typewriter would have effected an improvement. 
Fig. 1, The Structural Divisions of China, in particular, needs to be studied 
by a reader familiar with the physical map of China before it conveys its 
intended meaning. 

The unsatisfactory nature of statistics relating to China is well known, and, 
whilst the information regarding the coalfields and iron ore deposits is greater 
than might be expected, the estimates relating to reserves exhibit extraordinary 
variation. The Geological Survey, on an admittedly conservative basis 
and including only seams of 3 feet and over, calculated a total reserve of 
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23,435,000,000 tons of coal. N. F. Drake, in his estimate drawn up for the 
International Geological Congress of 1913, arrived at a total of 996,618,000,000, 
Current geological opinion in China seems to favour a total of about 
100,000,000,000—four times that of the Survey, but still only a tenth of that of 
Drake. In the same way estimates of iron ore resources vary from 950,000,000 
tons (Survey) to 31,000,000,000 tons (I. A. Hatch). Turning to the factors 
affecting the future development of mining, the author points out the con- 
trolling importance of communications. ‘‘ It is significant,”’ he says, ‘ that 
every large-scale coalmining enterprise in China is intimately related to existing 
railway communications, .. . so that future development .. largely depends 
on and awaits railway construction.” 

The conclusion is reached that China’s coal resources are amply sufficient 
to meet her own needs and those of the Far East, and that her iron resources 
seem sufficient to supply her own, but not her neighbours’, iron industries. 

There are a few minor points over which one might quarrel with the author. 
Geologists will scarcely agree that iron ores can be divided into two simple 
classes of contemporaneous sedimentary ores and ores in intimate association 
with intrusive igneous rocks (p. 23). There is a valuable and extensive 
bibliography, though one misses any reference to Argand’s illuminating inter- 
pretation of the structure of China. A more serious omission is that of any 
reference to G. B. Barbour’s interesting account of the Iron Mines of Hsuan-hua, 
Chihli (China Fournal of Science and Aris, 2, 1924, pp. 478-485), in which 
it is claimed that the “ stromatolitic ’’ ores not only compare favourably with 
the richest of the world’s sedimentary ores but are also of a unique character. 

L. D. Ss. 
La Cina ed i Cinesi: Loro Leggi e Costumi.— Gius. Domenico Musso. 

Milan: Hoepli. 1926. Two vols. 9} x 6}, pp. xlvi. + 642; xxxil. 

+ 852. Lire 175. 


” 


The author of this work has had thirty years’ experience of life in China, 
and on the basis of that experience has aimed at giving a general and faithful 
idea of the land and its people. This is done, however, in very summary 
fashion in the first five chapters ending at p. 310 of the first volume. The 
remainder is taken up, apart from fourteen appendixes, with details of Chinese 
law. Chapter VIII., which fills quite half of the first volume and the greater 
part of the second, gives in full the articles of the provisional penal code of the 
Republic of China. The first chapter gives in 55 pages brief notes on 
geography, ethnology, and meteorology of China, but these contain little or 
nothing new, although attention may be drawn to the long notes on socialism 
in China (n. 114, pp. 35-36), and feminism in China (n. 116, pp. 36-37). 
There are upwards of 300 illustrations, mainly photographs, but including 
four maps—one political, one showing existing and projected railways, one 
showing the distribution of vegetable products, and one that of mineral resources 
(both of these last merely by names with no indication of relative importance). 
There is a list of the chief authors quoted and an index. 


The Industry and Trade of Japan. S. Uyehara. London: P.S. King and 

Son, Ltd. 1926. 9 X 6, pp. 321. Maps and Diagrams. 15s. net. 

This volume is an account of the economic development of Japan during 
the last half-century, and in face of the many differing opinions as to the 
economic status and prospects of the country one welcomes it as presenting 
recent and authoritative information bearing on those subjects. The scope 
of the book is, of course, extremely wide, and the author has wisely postponed 
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to some later date the specialized consideration of agricultural conditions, 
and the labour problems and movements, concentrating here on the develop- 
ment of industry and trade. It might have been well to have narrowed the 
field still further, and have given a more specialized treatment of one of its 
sections. As it stands, Parts 1, 2 and 3 are concerned with general considera- 
tions and the conditions of labour in the various industries; Parts 4 and 5 
deal with foreign trade and the representative industries and form the core 
of the book (pp. 49-290), the expansion of industry and commerce being rightly 
considered the most vital problem for Japan; Part 6 summarizes the present 
position. Everywhere stress is laid on the need for the immediate improvement 
of industry, and the handicaps as regards international competition under 
which Japan suffers, such as the scarcity of raw materials, the high price of 
fuel, the low efficiency of production and the constant high rate of interest. 
These are offset by such advantages as the opportunity for expansion offered 
by the Great War, and the cheap labour supply, but it must be remembered 
that each of these advantages becomes progressively weaker. 

In the more general sections the factors contributing to the relative decline 
of agriculture, and the problem of providing food for a population greater 
each year by three-quarters of a million ; the effects of foreign competition on 
certain branches of trade; and the changes in the geographical distribution 
of trade and the adverse trade balance as regards Great Britain, are carefully 
analysed. In the chapters on “‘ Representative Industries” an historical out- 
line is in each case followed by an account of present methods and lines of 
progress, with special attention to the elements of weakness. Thus the general 
improvement of sericulture, and the great progress of the reeling industry (Japan 
supplying 56 per cent. of the world’s total in 1919), are offset by the lack of 
technical skill among the werkmen, the speculative nature of the trade, and the 
effects of the competition of the artificial silk trade and of that of China. In 
fact, in spite of his record of the phenomenal progress of the country during 
the period treated, the author’s conclusions are undoubtedly pessimistic, and 
he finally concludes that ‘‘ many of the advantages which Japan possessed have 
disappeared and many disadvantages remain, while new ones are continually 
appearing.” The colossal destruction of material wealth and damage to 
trade caused by the earthquake of 1923 ‘‘ merely deepened the stagnation which 
had already commenced,” and did not cause it. This may possibly not be 
the general opinion, but it is here evidently the outcome of a careful and 
thorough survey of the country’s economic resources. B.. i. 


The Geology and Mineral Resources of the Japanese Empire.— By various 
authors. Tokyo: Imperial Geological Survey of Japan. 1926. 10 X 73, 
pp. il. + 136. Two Figures. 

This official publication has been issued to accompany the revised edition 
of the ‘‘ Geological Map of the Japanese Empire ”’ on the scale of 1/2,000,000. 
The previous official summary of Japanese geology, ‘ Outlines of the Geology 
of Japan,’ was published in 1902 and has long been completely out of date, 
and the present work fills an important gap. 

Part I. is devoted to Japan, and the various sections have been written by 
members of the Imperial Geological Survey and edited by N. Kanehara, the 
Director. Part II. is devoted to Korea and has been written by S. Kawasaki, 
Director of the Geological Survey of Korea. After a general introduction, 
dealing very briefly with the structure of the Japanese Chain, chapters are 
devoted to the Sedimentary Formations, Igneous Rocks, Volcanoes, Hot 
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Springs and Earthquakes, and Mineral Resources. A few statistics are given, 
down to 1924, and the valuable bibliography includes papers published in 
Japanese as well as in European languages. 

It is essential that this text be read with the map which it explains close at 
hand. Even so, the inclusion of a few sketch-maps or diagrams would have 
been a valued feature; without them the text loses somewhat in clarity. 
Numbers of tabulated sequences are given, some of them in ascending, some 
in descending, order. The point may be a trivial one, but some confusion is 
liable to result. The information under ‘ earthquakes ”’ is restricted to a list 
of the main seismic zones, variously stated as six or seven. 4... BD: B, 


sé 


Im innersten China—Eine Forschungreise durch die Provinz Kiang-si.— 
Georg Wegener. Berlin: August Scherl G.M.O.H. 1926. 9} X 6}, 
pp. xii. + 410. 172 Jigures and a Route Map (1 : 250,000) in Four Sheets 
(separately cased). 

Dr. Georg Wegener is already well known to geographers by his published 
studies on several parts of the world ; but his special interest is in China, and 
dates from the beginning of the present century, when he published ‘ Zur 
Kriegszeit durch China (1900-1901).’ The present volume is an account of 
an expedition through Kiang-si made between November 1906 and January 
1907. The interior of China has not changed greatly in the last couple of 
decades, and beyond marking the effects of civil war and revolution it is doubtful 
whether a traveller to-day would note any considerable changes from the 
Kiang-si seen by Dr. Wegener twenty years ago. The author disclaims for 
his book the character of a work of reference: it is written for the general 
reader. To its success as a popular work the numerous illustrations, depicting 
many and varied phases of the everyday life of the people, contribute not a 
little. The book is written in diary form, under dates November 18 to 
January 7. The route followed was from the Yangtse, vi@ Hukow, across the 
Po Yang Lake, up the Kan Kiang to Nanchang; thence south-south-east- 
wards to Fuchow and Kienchang; south-south-westwards to Nanfeng and 
Kanchow ; thence down the Kan Kiang to Nanchang. The author seems to 
have made the most of his journey: he is an acute and omnivorous observer. 
The many useful observations tend to be somewhat obscured by the mass of 
matter dealing with incidents of the journey—incidents common to most 
journeys of a similar nature in whatever part of the world they may be 
undertaken. LD. S. 
AFRICA 
Report on the Mission to Lake Tana, 1920-1921.— G. W. Grabham, Govern- 

ment Geologist, Anglo-Egyptian Sudan, and R. P. Black, Inspector, 

Physical Department, Ministry of Public Works, Egypt. Cairo: Govern- 

ment Press. 1925. 13} X 8}, pp. xix. + 202. Jllustrations, Diagram, 

and Maps. 

The building of a barrage across the Nile at Nag Hamada, which has now 
begun, will probably complete the great engineering works on the main river. 
Further efforts fully to utilize the waters of the Nile must depend upon a more 
thorough knowledge of the hydrology of the upper river and of the great 
tributaries. Sir William Garstin led the way over twenty years ago when he 
described the lake area, the chief affluents, and the White Nile, and about the 
same time (in 1902) Mr. C. E. Dupuis visited Lake Tana (Tsana) and examined 
its possibilities as a Nile reservoir. In 1906 appeared Capt. (now Sir) H. G. 
Lyons’ account of ‘ The Physiography of the River Nile and its Basin.’ Since 
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then much additional information has been collected, and a start has been made 
with the regulation of the waters of the tributaries by the building of the Sennar 
Dam across the Blue Nile. 

In 1920-21 another mission was sent to Lake Tana, and in 1923 and 1924 
missions were sent to the Great Lakes. These undertakings were carried out 
by officials of the Egyptian Ministry of Public Works. Their reports furnish 
the public with information of great value, information supplemented, as far 
as the Great Lakes region is concerned, by the lecture given by Dr. Hurst 
before the Society on June 13 last. Dr. Hurst’s report on the Lake Plateau 
Basin was noticed in the Fournal, 67, p. 365; that on Lake Tana by Mr. 
Grabham and Mr. Black has since been received. It should be noted that 
Mr. Grabham, who is geologist to the Sudan Government, was also one of the 
party which visited the Upper Nile Basin in 1923. 

Like the previous report on the Upper Nile Basin, the Lake Tana report 
gives full technical data on the hydrology of the region dealt with. The 
authors suggest the construction at the outlet of the lake (and at a cost of 
£ E2,300,000) of a regulating bridge with fourteen openings of 5 metres span, 
with floor-level 7 metres below the natural flood-level. This would permit 
the control of some 6200 millions of cubic metres of water. More, the cataract 
sill at the outlet could be lowered by excavation, so that the working of the 
reservoir need not involve any increase in the flood-level of the lake. The 
advantage of having such a reserve of water is obvious, though there may 
be other ways of getting a fuller supply, as the bulk of the water in the Blue 
Nile does not come from Tana, but from tributaries whose régime is very little 
understood. Besides the purely technical matter we have a very informative 
account of the inhabitants, natural history, and routes in a part of Abyssinia 
rarely visited by Europeans. 

Both reports are admirably clear and, which is not always the case with 
similar works, are written in language which the layman can understand. 
Besides the photographs they give many diagrams and maps of the regions 
described. Yet neither contains even a sketch-map of the whole of the Nile 
basin, nor is either provided with an index. These are the only points tor 
criticism. The Ministry of Public Works is to be congratulated on the excellent 
manner in which the Reports are published. Bm, ©. 


AMERICA 


Early Days in Upper Canada: Letters of John Langton. Edited by W.A. 
Langton. Torontoand London: Macmillan. 1926. 9 x 6, pp. xl. + 310. 
Maps and Illustrations. 21s. net. 

On the Old Athabaska Trail Lawrence J. Burpee. London: Hurst & 
Blackett. [1926.] 9 X 6, pp. 260. I5s. met. 

Canadian Footprints M. O. Hammond. London: Macmillan. 1926. 
Q x 6, pp. xvi. + 306. Jllustrations. 12s. 6d. net. 


John Langton was a type of settler more common in the first half of the 
nineteenth century than to-day : a Cambridge man, who for lack of an English 
future turned pioneer farmer in 1833. He settled near Peterborough, in 
Ontario, and wrote letters home first to his father, later to his brother. They 
give a vivid picture of backwoods life in the ’thirties, and show that it offered 
more companionship and even society than is often realized, though its financial 
results were disappointing. Langton built his own house, brought his own 
land into cultivation, made a home for his parents and himself. He turned 
his hand to lumbering, when that was still a small-scale industry, and made 
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some money from the venture. Finally he entered the government service as 
Auditor of Public Accounts for Canada, and became Vice-Chancellor of the 
University of Toronto. In these capacities he did much to make the financial 
and educational systems of the province more effective. His letters, well 
edited, illustrated, and provided with maps, have both historic and human 
interest. They are at times almost a diary, and, as with all good diaries, one 
wishes that there were more of them. They show how, all through the struggle 
for self-government in Canada, the country was being slowly opened to settlers, 
how little the clamours of the Assembly penetrated to the woods, and how hard 
the forgotten pioneers in Ontario townships worked to draw a living from the 
forest. They provide some material for that economic and social history of 
Canada which has yet to be written. One comes from them with a real affection 
for Langton, and with the hope that more letters and journals of this kind 
may come to light. 

Mr. Burpee’s book suffers from its machinery. To make the history of 
Exploration in the Rockies more palatable, he puts it into conversations, held 
in the country described between himself and its warden. The result is that 
the history is more disconnected than is necessary, and that the talk is such 
as never was nor ever ought to be. When the reader has overcome his distaste 
for the jam round the pill, he finds some interesting points. By canoe, when 
travelling light, the journey from the Pacific to Montreal used to be made in 
one hundred days—one would like a detailed itinerary, if such a thing has 
survived. The vexed question of whichis Mount Brown, which Mount Hooker 
is illuminated though hardly settled by Mr. Burpee. The. pictures are 
attractive, but the book would gain enormously in value if it were furnished 
with a large-scale map (it contains none at all), and if a plain story were told 
in a plain way. 

It is not easy to see what Mr. Hammond meant his volume to achieve : 
it is neither history nor guide-book. A number of places in Canada, notable 
for various reasons, are chosen, photographs of them are reproduced, and a 
series of disconnected essays on Canadian history, pinned to these sites, make 
up the volume. The history is crude and untrustworthy. When Mr. 
Hammond writes of the Seven Years’ War that “the whirligig of European 
diplomacy brought Britain into another war with France ”’ he rouses distrust 
of all his other statements, for no struggle had a clearer colonial origin than 
that. The inscription on the Wolfe-Montcalm Memorial at Quebec is quoted 
not in its inspired Latin but in halting English, and many of the poetical extracts 
that prefix some of his essays would be better left in the oblivion that awaits 
most patriotic verse. E. M. W. 


HUMAN AND HISTORICAL GEOGRAPHY 
The Conquest of Civilization James Henry Breasted. New York and 

London: Harper Bros. 1926. 9 X 6, pp. xxvi.+ 718. Maps and 

Illustrations. 16s. net. 

This book is a new edition of the author’s ‘ Ancient Times,’ published in 
1916. Save for a few additions in the light of recent archzological discoveries 
it is practically a reprint of that work. As ‘ Ancient Times’ was not reviewed 
in the ¥ournal, a notice of the new volume may not be out of place here. 
Apparently intended originally as a text-book for the older scholars in high 
schools, it is a sketch of ancient history from Prehistoric times down to the rise 
of Islam. To attempt this ir 700 pages of large type may appear a bold venture, 
but it is one which Prof. Breasted, by judicious selection and a nice sense of 
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proportion, has carried out with extraordinary success. The essential features 
of the history and civilization of Egypt, the Oriental Empires, Greece and 
Rome, are presented in a most readable and interesting manner, so that any 
educated person can easily follow the thread of the story though possessing 
little previous knowledge of the subject. While the historical drama is revealed 
in chronological sequence down through the ages, it is to the life, culture, and 
art of the peoples that attention is more particularly directed. The reader is 
assisted in following the narrative by a profusion of admirable illustrations 
and maps, properly placed and fully explained. As an example of how a 
book of the kind should be illustrated it is beyond praise. 

Every one who has had experience in the art of popularizing any abstruse 
subject will appreciate the amount of time and labour the author must have 
bestowed on his work, to condense with such lucidity and interest so great a 
mass of material into a volume of this size. That it fills a gap that much 
needed bridging goes without saying, and one would like to hope that it may 
find a place in all our public schools. This is not to say that the work is merely 
a school text-book. Every one who reads it must admit that it well illustrates 
President Roosevelt’s remark, quoted by the author in his Foreword, that the 
very best book for intelligent and well-grown boys is usually an uncommonly 
good one for grown-up men and women. It should be noted that the book is 
remarkably cheap when its cost is compared with the high prices put on 
similarly illustrated works printed in this country. E. A. P. 


England, Europa und die Welt : ein geopolitisch-weltwirtschaftliche Studie. 
— Erich Obst. Berlin: Kurt Vowinckel. 1927. 10X63, pp. xv.+356. 
Text Figures and 17 Tables in Appendix. R.M.36. 


This compendious volume is one of the latest fruits of the new German 
science of “‘ Geopolitik’”’—a mixture of geography, economics, and history. 
The author’s theory is simple, if extensively embroidered. He begins with a 
sketch of British history from “the earliest times,” particularly emphasizing 
its relations to European politics. From this study he concludes first, that the 
British Isles cannot be entirely independent of Europe, and secondly, that 
Britain’s world position is now challenged by France in Africa, by Japan and 
the United States in Asia and the Pacific. The references to the war are 
embittered and extremely one-sided. The next section, the longest, treats in 
great detail the economic position of the Empire and the World: here a similar 
tale of lost British supremacy is unfolded. But Europe is in the same boat, 
for ‘“‘ The victors of the world war are the overseas states.’’ The further con- 
tention is then developed, that the British Empire cannot be made an entirely 
watertight and self-sufficing economic unit. This section is supported by 
seventeen very detailed tables of statistics, analysing the volume and character 
of British trade for the past fifty years in general and under separate com- 
ponents. He concludes with a plea not to attempt to achieve this ideal of 
self-sufficiency, but to counter the challenge of the new countries by joining 
economic forces with Europe, and so avert the prophesied “ decline of the 
West.” 

The book at times seems rather like an attempt to make our blood run cold, 
with its pictures of lost markets, shrinking trade balance, social and international 
unrest, but at any rate it gives one reading of contemporary British affairs, 
and the statistical tables are provided so that readers can draw their own 
conclusions from them. G. BiG. 
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GENERAL 
George Leigh Mallory: A Memoir.— David Pye. Oxford: University 

Press (London: Humphrey Milford). 1927. 8} x 5}, pp. 184. Portraits 

and Illustrations. 10s. 6d. net. 

Those who knew George Mallory will find this a charming book: whether 
it will appeal as much to others is doubtful. Nor, probably, did the author 
intend it to do so. 

Published by the Oxford University Press, the book is well got up: it is 
very accurate in details (with the exception of one or two Himalayan names) ; 
it is illustrated by six photographs, none of which—as is the way of photographs 
—do justice to Mallory’s striking good looks. 

Of the seven chapters five deal largely with the analysis and development 
of his character ; even chapter iii., ‘‘ The Mountaineer,”’ is more subjective 
than objective, and there is no attempt to chronicle his mountaineering career 
at length; while chapter v., ‘‘ The War,” is principally concerned with the 
effect produced by that great upheaval on a character which frankly detested 
war. Only in the last two chapters, which tell of Mallory’s part in the three 
Mount Everest expeditions, do we see more of the man of action than of the 
introspective thinker and idealist. 

In so treating his subject the author brings out in true perspective the fact 
that the tragedy on Mount Everest cut short Mallory’s career at a stage when 
he was only reaching his full development, for there is no doubt that the 
strenuous and varied experiences of his last four years brought out many 
qualities which had lain partially dormant during his earlier career, when 
ideas bulked perhaps larger with him than realities. 


“Tf you can dream—and not make dreams your master ; 
If you can think—and not make thoughts your aim.” 


Mr. Pye’s analysis of Mallory’s character is both accurate and sympathetic. 
Without any undue sentiment he paints the lovable nature of the man so 
clearly that the reader, if he knew Mallory, feels again all the charm of that 
gentle fiery spirit. 

The book quotes extensively both from Mallory’s letters and from his 
more serious literary work. The former are always preferable: his letters 
are vivid, picturesque, and discursive—recalling those of a bygone generation 
when men had time to take letter-writing seriously as a branch of literature. 
His more serious work is often too verbose, and it is sometimes hard to follow 
him in all his flights of introspective fancy. As in his first lecture at the Queen’s 
Hall after the first Mount Everest expedition, he fails to “‘ get it across.” 

Whatever may be the verdict on Mallory’s literary achievements there is 
no doubt as to his claim to fame as the mountain explorer par excellence. Here 
indeed he “‘ exegit monumentum aere perennius.”” Mr. Pye has probably 
been the first to give him full credit for his wonderful achievement in 1921, 
when, almost single handed, he laid the foundations of such success as has 
been attained on Mount Everest. Few men have combined the technical, 
temperamental, and physical qualities necessary for that masterly reconnaissance 
under almost impossible conditions. It is good to find that this memoir 
disposes of the myth that Mallory had a poor topographical sense on a mountain. 
Full justice is also done to the predominant part he played in the two subsequent 
expeditions, when there was only one important climb in which he did not 
take part as the leader. 
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Himself one of Mallory’s best friends, Mr. Pye tells how the former raised 
the cultivation of friendship to an art. This memoir is a fine tribute to 
friendship. E. F. N: 
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EUROPE 

Iron Industry of the Sambre. 

To the Bulletin of the Lille Geographical Society, 1926, No. 4, M. Maurice 
Huberdaux has contributed a useful summary of the history and prospects 
of the iron industry of the Sambre Valley, in the section adjoining the Belgian 
frontier, with Maubeuge as centre. Although but one of many activities 
prosecuted in the district, the iron industry is ‘undoubtedly the chief source 
of the wealth of this part of the Sambre basin, and for the extent and diversity 
of its products is among the most important in France. It dominates both 
banks of the river for the 30 kilometres from Aulnoye to the frontier, and 
supports a population of over 100,000. Its rapid recovery from the ruin caused 
by the war is shown by the fact that whereas before the war the total power 
employed was calculated at 140,000 h.p., the figure had risen to 190,000 by 
the beginning of 1925. The development of the industry in a district with no 
ore supply of its own might seem puzzling, in spite of the advantage of proximity 
to the Belgian and French coalfield, but is to be explained by the excellent 
communications which it enjoys both by rail and canal, which have facilitated 
the transport of the raw material from Lorraine and elsewhere. But owing 
to the bulk of the crude ore, the material dealt with is for the most part already 
partly worked before being imported, and the industry is mainly one of trans- 
forming such material into finished products of all kinds. Development was 
most rapid during the last quarter of the nineteenth century, but thereafter 
continued to progress at a slower rate, and the census figures for 1891, 1911, 
and 1921 show a maximum in 1911 for the various communes concerned, 
the population having not completely recovered by 1921. The labour question 
has in fact been a difficulty, many of the skilled workmen having migrated 
elsewhere during the war, and a considerable proportion of the men employed 
are Belgians (much of the early development having also been effected by 
Belgian capital). Another serious question is that of the foreign market, for 
although the home demand for iron and steel products has risen considerably 
since the war, a large surplus remains to be disposed of externally, and a keen 
competition on the part of both the United States and Germany has to be 
faced, that of Great Britain being apparently treated as unimportant. The 
formation in 1926 of a gigantic German combine with vast resources both in 
the way of coke supply and smelting works, has caused some disquietude, and 
has encouraged a policy of entente, leading to an agreement for the regulation 
of prices, etc., between the producers of France, Germany, Belgium, and 
Luxembourg. The fact that Germany herself lacks the necessary supply of 
iron ore is a point in favour of France. 


The Level of the Rhine at Basel. 

It has been known for some time that the water-level of the Rhine at Basel 
has decreased considerably. The determination of the extent and causes of 
this lowering has occupied the Swiss services concerned, and the results of 
careful study of records, extending back in some cases to 1808, have recently 
been published by C. Ghezzi in the Mitteilungen des Amtes fiir Wasserwirt- 
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schaft (‘‘ Die Abflussverhaltnisse des Rheins in Basel,” Bern, 1926). Results 
from several sources—readings from the gauges, volume of flow, level of the 
river-bed—have been carefully analysed and corrected where necessary for 
varying reference levels, etc.; the main conclusions only can be given here. 
The decrease of the water-level at Basel is a direct result of the deepening of 
the river-bed, in conjunction with the increase of the gradient. It is in no 
way connected with any decrease in the volume of the river’s flow. The 
volume at high water, however, has been affected to a slight degree by works 
for controlling the river above Basel and regulating the lake of Constance. The 
deepening of the river-bed has been caused by the regulation of the course of the 
Rhine between Hiiningen and the Hessian boundary below the mouth of the 
Nekar. This was accomplished between 1817 and 1870, the effect being to 
shorten the course of the Rhine between these two points by 81 kilometres. As 
a result, at some points the bed of the Rhine is 3 metres lower than before. The 
greatest lowering of the Basel water-level took place between 1879-1910, when 
it fell o-75 metre. Previously, from 1808 to 1879, it had fallen 0-23 metre ; and 
from 1910-25 it fell o-18 metre—a total lowering of 1-16 metres in 117 years. 
Evidence derived from bridges and other buildings on the Rhine shows that 
in historical times there has previously been no such change of level. The 
high-water mark of 1852 was above any recorded from the beginning of the 
thirteenth century. 


The Glaciers of Monte Rosa. 

A study of the beginning of a new phase of retreat of the Italian glaciers 
on Monte Rosa, based upon observations made from 1922 to 1925, is con- 
tributed by Dr. U. Monterin to the Zeitschrift fiir Gletscherkunde for September 
1926. The first fact emphasized is that the periods of advance and retreat are 
not coincident for all the glaciers. The advance began in general about 
1912: the smaller glaciers ceased to advance in 1921, the larger between 
1922 and 1925. The Macugnaga glacier was advancing from 1915 to 1925. 
Another fact observed was the effect of the warm and dry summers of 1921 
and 1922, especially upon the smaller glaciers. It is made clear, however, 
that the meteorological conditions in these summers were not entirely re- 
sponsible for, but only accelerated, the end of the stage of advance, which 
depended upon more general features. This phase of advance, though greater 
than that initiated in 1890, was much inferior to that of 1859, and to the great 
glacial advance of 1820. With the smaller glaciers, the present phase of retreat 
has not only eliminated the previous accretion, but has also reduced them beyond 
the limits occupied at the beginning of the present century. The larger 
glaciers, which made notable advances, are still of greater dimensions than 
at that period. The western branch of the Indren glacier has undergone the 
greatest modification, it having retired about 40 metres between 1923 and 1925. 
The variation between large and small glaciers may be seen in the case of the 
Macugnaga: the small right branch, after advancing 26 metres in 1921, 
retreated 135 metres in the next four years (1922-5). The left branch advanced 
28:7 metres in 1921, another 48 metres from 1922 to 1924 and retreated 
6 metres in 1925. 


Danish Scientific Expedition to Central Iceland. 

The Foreign Office has courteously supplied some information respecting 
an expedition undertaken this summer by Dr. Niels Nielsen for geographical 
and geological investigations in a little-known part of Central Iceland, west 
of the Vatnajokull. As on a previous expedition in 1924, Dr. Nielsen is 











184 THE MONTHLY RECORD 


accompanied by Dr. Palmo Hannesson, and the party is completed by Messrs, 
Sigurdsson and Jonsson. The district to be explored, which is said to have 
been unvisited until 1925, is the seat of intense volcanic activity, and special 
attention is to be given to the volcanic conditions as well as to the general 
structure. The zoology and botany are to be studied by Dr. Hannesson, who 
will also carry out a survey. The expedition, which is financed by the 
Carlsberg Fund and the Danish-Icelandic Union Fund, expects to return in 
October. 
ASIA 
Indo-China : a General Description. 


The Geographical Society of Hanoi has undertaken to produce an 
‘Inventaire général de I’Indochine’ which shall cover all aspects of the 
development and present state of that French possession. The main divisions 
are geographical, political, and economic; the first division to include ex- 
ploration, physical and human geography, archzology, tourist facilities, etc. 
It had been intended to issue this encyclopedic work as a whole, but circum- 
stances having prevented this, it is to be issued in parts. The first part received, 
* Structure et Géographie physique,’ by M. le Commandant Dussault, opens 
with an admittedly tentative account of the geological structure. More detail 
is given in the account of the surface features. The characteristics common to 
the whole country have resulted from the imposition at the end of the Tertiary, 
upon the peneplain of S.E. Asia, of a hydrographic system, the rivers of which 
at first followed in general the mio-pliocene synclines. Later, with the lower- 
ing of the base-level, the rivers cut beds with little regard to the direction of 
folding or structural features. This has resulted in a most confused and 
highly dissected surface, but it is possible to distinguish four main regions. 
The region between the Riviére Claire and the Kwangsi boundary owes its 
dominant features to a series of concentric arcs of Devonian age, and more 
recent N.W.-S.E. folding. Between the Riviére Claire and the Red River 
are the calcareous plateaux of Pa Kha with an elevation of 1200-1400 metres 
and the crystalline massif about the upper Song Chay, rising to 2400 metres. The 
third region comprises the discontinuous “‘ Chaine annamitique,” a series of 
anticlines interrupted by oblique parallel N.W.-S.E. valleys. Along it lies 
the watershed between the Mekong and the China Sea. The general level 
character of that part of Indo-China west of the Mekong is broken only by 
two ranges, the horizontal sandstone shelf of the Dang Rek in Northern Cam- 
bodia, and the Cardamomes on the south-west coast. In such country the 
rivers and their régime are of importance, so that considerable space is devoted 
to them here. This fascicule concludes with a sketch of the distribution of the 
population, largely agricultural and divided ethnically in accordance with the 
relief. The sections are illustrated with a few photographs, and there is also 
a bibliography and two rather crude sketch-maps of the relief. 


AMERICA 


The Freshfield and Lyell Glaciers,,Canadian Rockies. 


In the Fournal for March 1925 (65, p. 274) we noted some observations 
on the Freshfield Glacier, Canadian Rockies, made by Howard Palmer in 
1922. Four years later, Dr. J. Monroe Thorington visited it, and made 
measurements from Palmer’s marks (Smithsonian Miscellaneous Collections, 
vol. 78, No. 6, 1927). The positions of a boulder and erratic had altered 
by 505 feet and 666 feet, giving an average surface velocity of 4°1 inches and 
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544 inches a day respectively. Two other measurements gave an average 
surface velocity of 3°2 inches and 3°12 inches a day. These figures may be 
compared with the maximum velocity of 4°83 inches observed during six 
days in July by Palmer. Evidence of considerable retreat was also obtained. 
Rocks at the edge of the ice in 1922 were considerable distances away, the 
greatest, 330 feet, giving an average daily retreat of 2°72 inches. Palmer cal- 
culated that between 1902 and 1922 the average annual retreat was 46 feet. 
Thorington’s figures demonstrate a great acceleration of retreat, 82°5 feet per 
annum, which is borne out by observations elsewhere in the Rockies. Dr. 
Thorington also visited and examined the Lyell Glacier, and from Dr. Hector’s 
account of its condition in 1858, he concluded that the average annual retreat 
since then, neglecting the possibility of minor advances, was 15 feet. This is 
a very low figure for a Rocky Mountain glacier, and even the recession of the 
Freshfield is less than has been observed elsewhere in that region. 


Mining in British Guiana. 

The prospects for diamond and gold production in certain areas of British 
Guiana are discussed in the ‘Interim Report and Statement of Policy of 
Geological Survey’ (1927) by Mr. H. J. C. Conolly, Economic Geologist and 
Mineralogist. The work of the Survey in 1926 consisted of a preliminary 
examination of the Potaro district, including the diamond and gold fields 
between the Kuribrong and Konawaruk rivers. Two months’ field work was 
done inthe Pakaraima mountains between the Kaietur Fall and the Ireng 
river. Previously these mountains had been considered asa massif of horizontal 
sedimentaries, and therefore not likely to contain mineral deposits. It is now 
shown that these beds have been uplifted by intrusions of gabbro, and that 
through erosion the sedimentaries now merely cap the summits. Behind the 
frontal scarp of the range both series have contributed to alluvial deposits 
underlain by gabbro. These are features of other diamond-fields in the 
Colony, and diamonds have been found in the stream alluvium of tributaries 
of the Kopinang, itself a branch of the upper Potaro in the gabbro area. 
Diamonds are probably therefore widely distributed here, though lack of 
transport and effective organization may hinder profitable exploitation. It 
is hoped to trace the gem to its source in this Kopinang area, probably in the 
gabbro. Within the Kaietur gorge, between the Kaietur and Waratuk Falls, 
where the Potaro river has frequently changed its bed, a deposit in the 
alluvium has already yielded phenomenal diamond returns, and it is unlikely 
that this is exceptional. Prospects on the left bank of the Potaro below Amatuk 
Falls are also encouraging. 

The goldfield between the Potaro and Konawaruk rivers has suffered by 
the strong counter-attraction of diamond digging, but large areas remain 
unprospected, and it is recommended that efforts be made to revive interest in 
this field. 

AUSTRALASIA AND PACIFIC 


Russian Research in the Pacific. 

Attention may be drawn to a publication containing much information 
about the Pacific not otherwise easily accessible—the volume prepared by the 
Russian Academy of Sciences for presentation to the Third Pan-Pacific Congress 
held at Tokyo last year (‘ The Pacific. Russian scientific investigations.’ 
St. Petersburg, 1926). It may be noted that English is recommended 
incidentally as the best medium for intercourse. The opening chapters, on 
Russian exploration and cartography, deal mainly with the arrival of Russians 
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on the Pacific coast between 1639 and 1647, Dezhnev’s voyage through Bering 
Strait in 1648, and the gradual extension of knowledge over both coasts of the 
North Pacific. Though the narrative is not entirely clear, it appears that the 
credit for the discovery of Bering Strait is given, not to Dezhnev or Bering, but 
to Fedorov, who, in 1730-32, visited and mapped both shores. It is claimed later 
that Bellingshausen was the first to sight the Antarctic continent, though it has 
been shown that this distinction belongs to Bransfield (Geogr. ¥ ourn., 65, 1925, 
p. 220). Special emphasis is laid upon the work of the Russian-American 
Company in widening cartographic knowledge of the North Pacific. Among 
the illustrations is the first Russian printed map, Godunov’s map of Siberia, 
1667, compiled from the reports of the early explorers. The remaining 
chapters contain summaries of Russian contributions to the geology, seismology, 
oceanography, meteorology, botany, zoology, and ethnography of the Far 
East. There are numerous bibliographies, almost entirely of Russian works, 


HUMAN AND HISTORICAL GEOGRAPHY 

“Tsola’’ and ‘‘Penisola’’ in Medizeval Geography. 

The apparent confusion in the use by medizeval geographers of “‘isola”’ for 
** penisola ”’ is discussed by G. L. Bertolini in the Rzvista of the Italian Geo- 
graphical Society for January 1927. Classical authors employed “ peninsula ” 
in the same sense as it is used to-day. Medieval writers being unable, it is 
suggested, to realize the conception of a “ quasi ”’ island, simply wrote “ isola” 
for “ penisola.”” Thus the Geographer of Ravenna writes of the Chersonese 
as being surrounded on three sides by the sea, but refers to it as an island. 
Similarly on the Hereford map, the Peloponnesus is drawn as a peninsula, but 
is called an island. Instead of ‘‘ penisola” the word “‘ promontorio ”’ is often 
used by Lombard writers, and the use of ‘‘ corno”’ is alsocommon. A passage 
in Paulus Diaconus has given rise to discussion, where Scandinavia is referred 
to as “‘insula.’”? In this instance, it was used in the sense of “ island,” for 
Paulus was here following the Ptolemaic conception of Scandinavia. The 
word used by Greek writers was ‘“‘akron.” It is noted that Arabic usage is 
very similar: the same word (gazirah) is used for island and peninsula 
indiscriminately, while there is a distinct word for promontory (qartil). 


The Distribution of Rural Population. 


At the International Geographical Congress of 1925 at Cairo, Prof. 
Demangeon read a paper on the distribution of rural populations, and after 
the discussion it was decided to recommend the appointment of a commission 
to prepare for the more thorough examination of this subject at the next 
Congress. (Prof. Demangeon’s remarks, and the comments of Messrs. 
Marinelli, Biasutti, and Fleure, were printed in the Geographical Teacher, 
Autumn 1925.) Prof. Demangeon, who was appointed Chairman of the Com- 
mission, has since contributed to the Annales de Géographie, January and 
March 1927, a general study of the problem under the title of “‘ La géographie 
de Phabitat rural.” From this synthesis it appears in general that a multitude 
of factors in each country have contributed to the distribution of rural popula- 
tions, that similar conditions have not produced similar results everywhere, 
and that economic, social, and historical records must often be examined to 
find explanations for these differences. Prof. Demangeon himself concludes 
that the various types have not necessarily been determined by “la géographie 
naturelle.” 

The broad contrasting types of rural population are the more or less compact 
village and the isolated farm or homestead. Among the regions where the 
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former is found are Northern and Eastern France, large parts of Central 
Europe, very notably the plains of Hungary and the Black Earth region of 
South Russia, and Mediterranean Europe. The dispersed type is found very 
generally in the British Isles, over two-thirds of the area of France, in the Po 
valley, and in Scandinavia. It will be seen that these types cannot easily be 
separated out, and an examination of the results of various influences displays 
further complications. ‘Thus to the generalization that villages are found on 
level, and isolated homesteads on broken, country, several exceptions, of 
which the large villages of Central Italy are one, may be pointed out. The 
character of the soil surface has had some influence: in marshy or low-lying 
areas, before the initiation of protective works, habitations tended to assemble 
on slight rises, as in Groningen and Zeeland. Sources of water supply have, 
however, merely exercised secondary control. At one time it was thought 
that the division was largely racial, the compact village being Germanic, the 
isolated farm Celtic. In spite of much apparent confirmation, this theory has 
been abandoned. A demand for mutual security has also led to concentration, 
but here again there are exceptions, as for example the fortified farms of the 
Roman Campagna and Friulia. In Sicily, the dwellings were concentrated 
in large villages to enable the landowners to exercise control over the workers. 
An important influence is exercised by the form of agricultural economy in 
practice. Extensive or nomadic cultivation produces dispersed and temporary 
habitations, an account of which in medizeval Wales has been left by Giraldus 
Cambrensis. The three-field system, requiring a central position for the farms 
and co-operation among the farmers, was accompanied by concentration in 
villages. 

In his second article, Prof. Demangeon examines the various types of con- 
centration and dispersion. Of the first, the village, in conjunction with a 
two or three-field system and a rotation of crops, is of high antiquity, and in 
Germany it has been correlated with the areas of neolithic settlement. Other 
subdivisions are the village of houses with contiguous fields, occurring largely 
in marsh lands or forest clearings and marking expansion by medizval colonists 
(the Netherlands, Weser, Elbe, Fens, Black Forest, etc.), and secondly, 
groups of houses with fields often at considerable distances from them, as in 
Southern Italy. The primary type of dispersion sprang mainly from differences 
in resources: small areas of fertile soil, surrounded by much pasturage for 
cattle, pigs, etc., as in mountain foothills, support scattered farms. This was 
the characteristic type of much of Western England and Ireland, the Vosges, 
Cevennes, etc. Another type is the ‘interpolated’ dispersed habitat, the 
product of medizval expansion and occupation between older settlements. 
In the Department of Mayenne, this stage is testified to by the existence of 
names of isolated farms derived from 2500 personal names, those of pioneers 
of the eleventh and twelfth centuries. Secondary dispersion, the breaking up 
of units of concentration, is best exemplified in English history, where the 
two eras of ‘‘ enclosures ’’ led to the abandonment of the old village system, 
and the concentration of the holdings in estates around scattered farm- 
houses. Commenting upon the forms of social life dependent upon these 
types, Prof. Demangeon points out the greater durability of the. large 
“dispersed ’’ farms as economic units, but commends the co-operation and 
industry engendered in the village. 

An Italian National Edition of Marco Polo. 

Two or three years ago it was decided by the Comitato Geografico Nazionale 

Italiano in Florence to prepare a new national edition of Marco Polo. This 
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task was confided to Prof. Luigi Foscolo Benedetto, who occupies the chair 
of French Literature at the University of Florence. He set to work and, 
travelling all over Europe, discovered eighty MSS. of the great explorer’s 
book in the libraries of France, Italy, and Belgium that were unknown to 
students. By these successful researches Prof. Benedetto has been able to 
prepare an edition based on paleography, devoted to a comparison of the 
various texts and illustrated by textual criticisms. He has also established 
beyond doubt that the writer of the book was Maistre Rusticiaus de Pise, 
or in Italian, Maestro Rusticello da Pisa. 

The results of Prof. Benedetto’s labours will be presented to the Congresso 
Geografico Italiano at their meeting in September, which is to be held at Milan; 
they will be awaited with deep interest. 


GENERAL 
Mr. Freshfield and the Geographical Society of Georgia. 

We have much pleasure in recording that the Geographical Society of 
Georgia at a general assembly on May 16 last elected Mr. D. W. Freshfield 
an honorary member of the Society. This honour was tendered as an expression 
of deep gratitude for Mr. Freshfield’s travels and ascents in the High Caucasus 
and for his important scientific works upon that region. This is a fitting 
tribute to one who as long ago as 1869 began to make that country more 
widely known among English readers, on the part of the recently founded 
Geographical Society of whose varied activities we have already given some 
account. 


International Geodetic Union. 


The Third General Assembly of the International Geodetic and Geophysical 
Union is to meet this year in Prague. Preliminary discussions will commence 
on August 29, prior to the official opening of the Assembly on September 3. 
The meeting will conclude on September 10, but two excursions have been 
arranged for the following days, one to the spas and baths of Western Bohemia, 
the other to the spas of Moravia and to the Tatra mountains. The Secretary 
of the Czecho-Slovak organizing committee is B. Salamon, Albertov 6, 
Praha, VI. 


Seventeenth International Congress of Orientalists. 

We have received the first Bulletin announcing the arrangements so far 
made for the meeting of this Congress, which is to take place at Oxford in 
1928 in the week beginning August 27. The President is the Right Hon. 
Lord Chalmers, and an organizing committee has been formed under the 
chairmanship of Prof. F. W. Thomas, Librarian at the India Office. Nine 
sections have been constituted provisionally, each of which will be controlled 
by sectional Presidents, and will have their own secretaries, the basis of 
division being in part regional, in part by subject (e.g. the Old Testament; 
Oriental art). The fee qualifying for full membership is One Pound sterling, 
and members can obtain tickets for persons belonging to their families at half 
that sum, the only privilege not so securable being the receipt of the published 
Proceedings. Applications for membership are to be sent to the Treasurer, 
G. R. Driver, Esq., Magdalen College, Oxford, and all other correspondence 
is to be addressed to the Secretary, C. N. Seddon, Esq., Indian Institute, 
Oxford. 
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OBITUARY 


Mr. C. W. Campbell, C.M.G. 


THE death of Charles William Campbell on May 27, in London, as the result 
of a street accident, brought to an end a life connected for many years with 
British interests in China, and also, more recently, with this Society. When 
he entered the British Consular Service in that country in 1884, conditions 
were favourable for travelling up country, and Campbell soon showed a bent 
of mind inclined more in that direction than to the milder diversions of life in 
Peking. While he was laying sound foundations for his knowledge of the 
Chinese language, which in later years he spoke exceptionally well, he made 
a number of interesting journeys in the country to the north and north-west 
of the capital, and reported on them to the North China branch of the Royal 
Asiatic Society: but his first considerable journey was made while stationed 
in Korea, in 1891. His account of this journey was published as a Parlia- 
mentary paper, and the powers of observation which he trained in these earlier 
travels contributed largely to the development in him of a fine discernment 
in his official work. From the middle ’nineties to the end of his career 
in China, Campbell was for the most part in Peking. Prevented by the 
exigencies of duty from travelling, he sought relaxation during much of this 
period in studying that stout friend of British communities in China, the 
“China” pony. Though no horseman himself, he quickly became recognized 
as having an excellent eye for picking out animals of quality, and his methods 
of training the raw material to race kept him for several seasons in the forefront 
of successful owners. 

Throughout the years of unrest in China which followed on the war with 
Japan in 1894-95, Campbell’s duties in the Legation laid heavy responsibilities 
on him. As Assistant Chinese Secretary, and later as Chinese Secretary, he 
shared in important and intricate negotiations arising from the political activities 
of that period, which aimed at the acquisition of concessions for railway con- 
struction and mines ; but while devoting himself with full energy to this phase 
of work, his enjoyment lay rather in negotiations involving geographical study, 
such as frontier delimitations between Burma and Yunnan. 

The Boxer year (1900) found him preparing for home leave and for making 
the journey homewards across Mongolia. This journey, however, had to be 
postponed for exactly two years. Instead of this long-planned trek, Campbell 
took part in that summer of 1900 in the gallant attempt of Admiral Sir 
Edward Seymour to relieve the besieged Legations, and was wounded at 
Tientsin. Then followed the heaviest work of his official career, in the long 
negotiations carried out by his distinguished chief, Sir Ernest Satow, which 
resulted in the International Protocol of 1901 between China and the Powers. 

In the following year the postponed journey across Mongolia was under- 
taken and reported upon in a Blue Book issued in 1904. It had already 
been described in a lecture before the Society in June 1903, printed in the 
Journal for November of that year. 

After short periods of duty at Canton and in Szechwan as Consul-General, 
Campbell returned to Peking in 1905 as Chinese Secretary, and remained there 
till his retirement in 1911. His strong personality and warm Irish temper left 
aremembrance of him which endured for years after he had gone, and inquiries 
after ‘“ Kan-po-lo ’’—which was the Chinese approximation to his name—were 
still being made by aged Chinese statesmen as recently as this year. 

Campbell had joined the Society in 1892, and after his return to this country 
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served for some years on its Council, where his intimate knowledge of China 
was of great value to his colleagues. During the War and in subsequent 
years he returned as a supernumerary to official work, and compiled several 
useful handbooks, under the direction of the Historical Section of the Foreign 
Office, on China and its dependencies. S. F. M. 





MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 1926-1927 


Anniversary General Meeting, 20 June 1927.—The President, Dr. D. G., 
Hogarth, in the Chair. 


The HONORARY SECRETARY (Mr. A. P. Maudslay) read the minutes of 
the General Meeting held on 21 June 1926, which were confirmed and signed 
by the President. 

In presenting the Medals and Awards the PRESIDENT said: You will 
remember that two Gold Medals are awarded, the Patron’s and the Founder’s 
Medals, which are considered of equal honour. The Patron’s Medal has this 
year been awarded to Dr. Lauge Koch for his very remarkable six years’ 
exploration of Northern Greenland. Your Excellency, I am proud to ask you, 
as representing H.M. the King of Denmark, to take charge of the Medal 
which we have the honour to confer to-day on one of the most distinguished 
of His Majesty’s subjects. In this country, as in your own, there is long 
experience of Arctic exploration and a glorious roll of adventurers in high 
latitudes. Therefore, perhaps, this practical expression of our opinion that 
Dr. Lauge Koch has proved his right to be ranked with the very first explorers 
will come with some measure of authority. The great sledge journey for 
scientific research, which, after previous experience with Rasmussen, Dr. Koch 
conducted for three years round the extreme north of Greenland and back 
across the inland ice, we heard of here from his own lips in 1924. In six 
years he succeeded in surveying the north coast of Greenland more completely 
than many far more accessible coasts have been surveyed ; and in the course 
of his survey this robust, strong, and resolute explorer served the ends of many 
sciences. He went off again last year to winter in Scoresby Sound and make a 
journey up the wild east coast in the spring. He was to return to Scoresby 
Sound and start off this month to cross Greenland at its widest and highest 
part. It is extremely unlikely that he has heard of our award, and, possibly, 
he may not do so until he comes out on the west coast of Greenland in the 
autumn. Bothasmanandasaman of science, we hold Dr. Koch in the highest 
honour, and we congratulate Denmark on its citizen. I have the greatest 
pleasure in handing the Medal to the representative of that country. 

H.E. THE DANISH MINISTER (Count Ahlefeldt-Laurvig): It is a great 
honour for me, as Danish Minister, to be present to-day and to receive, on 
behalf of Dr. Lauge Koch, the Patron’s Medal of the Royal Geographical 
Society. It is the second time during the period of five years that such high 
distinction has been bestowed upon a countryman of mine, and I am happy 
to see that our great neighbour, England, appreciates the exertions of my 
little country in science and exploration. Our thoughts go out at this moment 
to Dr. Lauge Koch, who is on a perilous journey across the ice-cap of Central 
Greenland, and to his devoted wife, who patiently awaits his return to their 
home in Denmark. I have the honour to tender my best thanks to the President 
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of the Royal Geographical Society for the great distinction bestowed upon my 
countryman. 

The PRESIDENT: The Founder’s Medal is awarded to Major Kenneth 
Mason, for his connection between the surveys of India and Russian Turkistan 
through the Pamirs in 1913 and his organization and conduct of the Shaksgam 
Expedition of 1926. 

Major Mason, the Society enrols you in the distinguished company of its 
Gold Medallists in recognition of very remarkable and important surveys, 
accomplished in the face of great difficulties. In 1913, taking up the work 
of the lamented Lieut. Bell, you and the party of the Survey of India under 
your command, connected across the Pamirs the Indian triangulation with 
the Russian, incidentally using a primitive form of the stereoscopic apparatus 
of which you have been fortunate enough to be supplied lately with a perfected 
form in the Wild photo-theodolite and Autograph. After service in the war, 
you pressed for two years on the Government of India the desirability of further 
exploration and survey of the Shaksgam valley and surrounding district, 
which only two men of science had ever seen; and in the end you gained your 
point. The skill, determination, and leadership which you showed in carrying 
out that most arduous enterprise would alone have qualified you for our Medal. 
Following as it did on earlier first-rate work, we feel that it super-qualifies 
you. I take the greatest pleasure in handing you the medal. 

Major KENNETH MASON: It is quite impossible for me to express to the 
Council and to the Society my deep sense of gratitude for this high honour. 
My work in 1913 was really only the completion, in a sense, of the work of my 
predecessors in the Survey of India during just over one hundred years. My 
expedition last year was the fulfilment of a pledge that I made to myself some 
years ago, and it was a reward in itself. Dr. Hogarth, ladies and gentlemen, 
last year you honoured me with the Cuthbert Peek Grant. To be honoured 
still further by this supreme distinction was beyond my dreams. I thank you 
from the bottom of my heart. 

The PRESIDENT: The Victoria Medal is awarded to Colonel Sir Charles 
Close for his distinguished contributions to the advancement of the Science of 
Geography. 

Sir Charles Close, having served on many committees for considering 
medals and awards, I do not recall any occasion on which a proposal has been 
welcomed so instantly and unanimously as was this year the nomination of 
yourself to receive a Medal which we award only for exceptional services in 
pure science. As successively Chief Instructor at the School of Military 
Engineering, Chief of the Geographical Section of the General Staff, and 
Director-General of the Ordnance Survey, you never failed to breathe new life 
and energy into the scientific work under your charge. We owe to you, for 
example, the Colonial Survey Committee, the encouragement of the so-called 
Million Map, the rehabilitation of our primary triangulation, the attachment 
of an archeological surveyor to the Ordnance Staff, any amount of truly 
scientific work, and the chief part in the representation of this country on the 
management of International Geographical Congresses. Your great know- 
ledge, scientific mind, and practical ability make you stand out among geo- 
graphers all over the world, and fully account for the enthusiasm with which 
the grant of this very special Medal was decreed to you. 

Col. Sir CHARLES CLOSE: I am very grateful to you, Mr. President, 
and to the Society for the award of the Victoria Medal. I think I owe it 
chiefly to having served many years ago on the Survey of India, which I joined 
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when Major Mason was two years old. Since then I have never ceased to 
thank my lucky stars that I had a few years on the Survey of India, and very 
interesting years they were. When I returned home I was put in charge of 
two boundary commissions in Africa, but whether as Boundary Commissioner, 
Instructor at the School of Military Engineering, Head of the Geographical 
Section of the General Staff, Director-General of the Ordnance Survey, or 
Secretary of the International Geographical Union, I have never failed to 
find the utmost help, encouragement, and support from this Society. It is a 
great pleasure to me to be able to acknowledge that help and to thank you, 
at the same time, very sincerely for this Medal. 

The PRESIDENT: The Murchison Grant is awarded to Mr. John Mathieson 
for his surveys of Spitsbergen and for his special studies during his long service 
with the Ordnance Survey in Scotland. 

Colonel-Commandant Jack, Mr. John Mathieson, though seventy-one years 
of age, is absent exploring and surveying the remotest of British islands, and 
you, Sir, have kindly consented to receive and in due course forward the Grant 
that has been voted to him to-day. It is not inappropriate that you should 
undertake this, since Mr. Mathieson’s work in St. Kilda will complete the 
Ordnance Survey which you direct. Mr. Mathieson has devoted all his life 
to the Ordnance Survey of Scotland, increasing and extending geographical 
knowledge. Having made acquaintance also with Spitsbergen as long ago 
as 1907, he has used almost all his leave and leisure since 1918 in mapping the 
difficult coast behind Ice Fiord. In the course of his official work he has 
settled the orthography of all the Gaelic place-names on the Scottish sheets. 
No longer and more useful service has earned this award, which I ask you, 
Sir, to transmit to a most meritorious man of science. 

Col.-Commandant JACK: Sir, on behalf of Mr. Mathieson I beg to thank 
you most sincerely for the honour you have done him. Mr. Mathieson was 
for long one of the most honoured members of the Ordnance Survey. He 
served for no less than forty-seven years in that department, and during that 
time he rose from the humblest position on the Survey—that of labourer in 
the field assisting surveyors—to the very high and responsible position of the 
Superintendent of a Field Division. He not only mastered his own profession 
as a surveyor, but he acquired a great deal of knowledge in other branches. 
He had a considerable amount of knowledge on geological and antiquarian 
matters, and, as the President has said, was for long our leading authority on 
Gaelic place-names. It is a very great satisfaction and pride to the Ordnance 
Survey that Mr. Mathieson should have been selected for this award, and on 
his behalf I beg to thank you. 

The PRESIDENT: The Back Grant is awarded to Capt. A. H. MacCarthy 
for his successful leadership of the Mount Logan Expeditions in 1924 and 
1925. This grant, associated especially with Arctic exploration, falls fitly to 
the intrepid pioneer who prepared the way of the Mount Logan expedition in 
1924-25 by a preliminary reconnaissance, followed by a bold winter journey, 
of which 50 miles lay up the Chitina glacier, in order to lay out stores for the 
final effort. That done, Capt. MacCarthy himself led the eventual climbing 
party triumphantly to the summit of the highest mountain on British American 
territory—a mountain whose difficulties are enormously increased by the 
Arctic latitude in which it stands. His record for capable and courageous 
organization, stout-hearted venturing, and prudent conduct of a very dangerous 
enterprise is outstanding. I ask you, Sir, to convey this bowl to Capt. 
MacCarthy as a tribute of admiration from the Society. 
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Mr. BOYLSTON BEAL (Counsellor of the United States Embassy) : It gives 
me great pleasure to receive this beautiful bowl which you have awarded to 
my countryman, Capt. MacCarthy, and to thank you, on his behalf, for the 
great honour which you have paid him. 

The PRESIDENT: The Cuthbert Peek Grant is awarded to Mr. Francis 
Rodd to assist him in further exploration of the Sahara. Mr. Francis Rodd 
won his explorer’s spurs five years ago by a journey to, and long sojourn in, 
the mountainous Air region of North Central Africa, thereby satisfying a desire 
to explore that continent which originally he had conceived in concert with 
Hassanein Bey. He showed in that enterprise remarkable capacity for winning 
and retaining native confidence, and great industry in collecting all sorts of 
scientific material. His credit was notably increased by his subsequent 
book on the little-known Tuareg, the ‘ People of the Veil.’ Hearing that Mr. 
Rodd, being under doctor’s orders to seek a dry climate for a while, had deter- 
mined to obey that order to the letter by returning to Air, we recognized an 
ideal opportunity for worthy assignment of the Cuthbert Peek Grant, the par- 
ticular conditions of whose award prescribe that the recipient shall be intending 
to explore. We give it to Mr. Rodd both in recognition of service achieved 
and in sure and certain hope of service to come. I ask Sir Maurice Bonham 
Carter to receive it on Mr. Rodd’s behalf. 

Sir MAURICE BONHAM CARTER: Mr. Rodd, who was last heard of in 
Kano, has charged me with the honourable duty of receiving this Certificate 
on his behalf. As his partner I am glad to see that he had the promptitude to 
take the money with him to Africa in the form of bullion, and I trust when he 
returns to this country in the autumn he will be able to prove to you and to the 
Society that he has spent it wisely. I beg to thank you on his behalf. 

The PRESIDENT: The Gill Memorial is awarded to Mr. A. E. Young for 
his development of the mathematical theory of Map Projections. We hoped 
that Mr. Young would have been present this afternoon, but we have received 
a telegram stating that he regrets that he is too unwell to attend any kind of 
function, and asking me to convey to the Council his very grateful thanks of 
the signal honour which is done him. Mr. Young was formerly employed on 
the Survey of the Federated Malay States, but was, after many years, invalided 
out of the Service. During the Great War he put his services as a volunteer 
at the disposal of those responsible for the compilation of the 1/2,000,000 map 
of Africa. In the course of his calculations of the necessary tables he was led 
to investigate afresh the mathematical theory of map projections, in which 
little advance had been made for some generations. The result was a study 
which we published as the first part of our Technical Series. It has been 
recognized that this constitutes the most important modern contribution te a 
difficult subject of the very first importance to our science, and that it has 
given a new impetus to study of the theory. I will ask Colonel-Commandant 
Jack to assure Mr. Young of our congratulations and to pass over to him the 
Certificate. 

Colonel-Commandant JACK: On behalf of Mr. Young I beg to thank you, 
sir, and the Society very deeply for the honour you have done him. 


The PRESIDENT then delivered his Anniversary Address, which is printed 
on p. 97. 
Visitors having withdrawn in order that the Society might complete the 


business of the meeting, the President appointed Dr. Vaughan Cornish and 
oO 





194 MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 1926-27 


Sir Percy Sykes to be Scrutineers of the Ballot for the President and Council 
for the ensuing year. 

The PRESIDENT: Whilst the Scrutineers are carrying out their duties, | 
beg formally to move the adoption of the Annual Report of the Council. It is 
in your hands, and, as I presume everybody has read it, it is unnecessary for 
me to make any comments on it. 

The report was unanimously adopted, without discussion. 

The Scrutineers having made their report, the President announced that 
only one paper contained an alternative name, and thus the names proposed 
by the Council had been accepted by the Meeting (see List, p. ix.). 

On the motion of Colonel HELLARD, a hearty vote of thanks was accorded 
to the retiring members of the Council, and the proceedings terminated. 


THE ANNIVERSARY DINNER 


The Anniversary Dinner of the Society was held at the Connaught Rooms 
on Monday, 20 June 1927. 

The President and Mrs. Hogarth received the company, which included 
as guests of the Society, H.E. the Danish Minister and the Countess Ahlefeldt- 
Laurvig, H.E. the Polish Minister, Field-Marshal Sir Claud and Lady Jacob, 
Sir John and Lady Simon, the Governor of Tanganyika and Lady Cameron, 
the Governor of Nigeria and Lady Thomson, the High Commissioner for New- 
foundland, Dr. and Mrs. Luther Stevenson, Mr. and Mrs. Tate Regan, and 
Father Cuthbert Cary-Elwes, S.J. 

After the loyal toasts had been honoured, Sir JOHN SIMON, in proposing 
the toast of ‘‘ The Society,” said: I have the honourable duty laid upon me 
to propose to this distinguished and representative company the toast of the 
Royal Geographical Society, coupled with the name of its President, Dr. 
Hogarth. Iam acutely conscious of the fact that I possess few qualifications 
of any special kind for proposing this toast; most of us here probably know 
what I also have learned, that the year which has just passed has been an 
eventful and important year in the history of this famous chartered Society. 
Some of you will have heard the address of the President earlier in the day, 
in which he recounted some of the work that has been done in the name and on 
behalf of the Society, under its auspices and with its encouragement since the 
last Anniversary Meeting. The kindness of your Secretary has furnished 
me with a print of the President’s observations, so, like the Speaker of the 
House of Commons, I can refer for greater accuracy to the King’s Speech 
with the certainty of making no mistake. And, indeed, the record of the year 
is one which shows that this Society has been discharging in full vigour its 
useful purpose during the last twelve months. It is not for me to select out 
of this long catalogue of achievements the item which is most worthy of being 
named, but probably many of you have had occasion to note with particular 
admiration the work that has been done in exploring an undiscovered or un- 
plotted part of the Himalayas by Major Mason. A passage in the President’s 
address which particularly intrigued me in that connection was the sentence 
which asserted in connection with Major Mason’s remarkable Himalayan 
exploits that the Society had contributed what is described as a “* Wild photo- 
theodolite.”” For the moment I thought I had confused the Geographical 
with the Zoological Society, and that this was some hitherto uncatalogued and 
doubtless dangerous beast. But whatever may be the precise nature of a 
Wild photo-theodolite, I am extremely glad that its services were secured for 
the purpose of Major Mason’s expedition. 
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For myself, I regret to say that I cannot claim to have spent my life in 
geographical inquiries at distant ends of the Earth. Indeed, I sometimes am 
led to fear that the Royal Geographical Society itself may ultimately meet the 
fate of Alexander, who found no more worlds to conquer, and may somewhat 
regret that the surface of the globe is becoming more and more completely 
covered by previous inquirers. However, there always remains the satisfaction 
of proving by further investigation that the man who was there before stated 
falsely what he had found. On this branch of its important work I anticipate 
the Royal Geographical Society will have its hands full for many years to 
come! For myself, I must confess my life does not lead me to travel so ex- 
tensively. I wish it did. A taxi-cab ride from the Temple to the House of 
Commons, varied by a taxi-cab ride from the House of Commons to the Temple, 
is the amount of geographical discovery that falls to my daily lot. 

But let me claim what can fairly be claimed for the profession of the law. 
Every now and then it does happen to those who practise that profession that 
investigations of the greatest geographical interest swim into their ken. I 
have been so fortunate twice in my life to experience these delicious sensations 
in a very exceptional degree. When I was a very young man at the Bar I was 
the most envied of juniors appearing for the British and Canadian Govern- 
ments in an investigation which, twenty years ago, went by the name of the 
Alaska Boundary Arbitration. I still retain with a good deal, I think, of 
precision many of the details of that most fascinating inquiry, very closely 
related to the subject which the Royal Geographical Society exists to in- 
vestigate. I recall, for example, how in the course of the Alaska Arbitration 
it appeared that as long as you confined yourself to maps which recorded the 
boundary between the sea and the land—the coast-line—the observations of 
Capt. George Vancouver, a captain in the Royal Navy in the time of 
George III., were amazingly accurate. The sailor, as long as he remained on 
his own element, traced with a minuteness which no subsequent survey could 
correct, every indentation of a much-indented coast-line. Then, unfortunately, 
he passed, with a final flourish, to another part of the area which certainly 
could not be visited by ships, and he ornamented the border of his map of that 
part of Alaska with an indication of a range of mountains looking like a very 
straight and very hairy caterpillar of quite unusual length. When the diplomats 
—Sir Maurice de Bunsen will doubtless take note of this—came to draw up a 
treaty in which they attempted to fix the boundary, instead of relying upon the 
highly accurate observations of this admirable sailor regarding the boundary 
between sea and shore, they based themselves on Vancouver’s caterpillar and 
contracted that the boundary should “ run along the tops of the mountains 
which run parallel to the coast.’”” But there were in fact no mountains there 
which satisfied the description ! 

A second geographical experience which has recently come my way has 
been in connection with the Labrador Boundary dispute. I gather from your 
Secretary that the records of the Society at the moment do not contain this 
material in as full a form as could be wished, and, if I may be allowed, I will 
do what I can to supplement that omission. The minute investigation which 
was pursued in connection with the Labrador Boundary dispute was certainly 
of a character very interesting to the members and friends of this great Society. 
The question was simple enough: Where, according to the Orders in Council, 
Acts of Parliament, and Proclamations, should be drawn on the peninsula of 
Labrador the boundary between Canada, on the one hand, and the area 
allotted to Newfoundland on the other? And would you believe it that such 
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was the stress of forensic exactitude in dealing with that conundrum, so simple 
to state though I agree so difficult to solve, that a portion of one of the volumes 
prepared for the Privy Council in the matter dealt with the habits of a marine 
insect, alleged to infest the upper waters of the Hamilton Inlet, whose presence 
was urged by one side in the dispute to prove that the headwaters of the Bay 
could not properly be regarded as part of the coast of Labrador. I feel that 
materials of this sort would be very much better preserved in the library of the 
Royal Geographical Society than in the chambers of lawyers. 

Now I have the great pleasure and honour of coupling this toast with the 
name of your most distinguished President, my old friend Dr. Hogarth. To 
an Oxford man he is the Keeper of the Ashmolean ; to Field-Marshal Lord 
Allenby he is the Principal of the Arab Bureau at Cairo ; to all of those who 
care for good writing and fine description he is the ‘‘ Wandering Scholar in 
the Levant.”” And when I think of the work which he has done in pursuit of 
the science of geography, when I think of his travels and his discoveries in 
Cyprus, in Egypt, in Crete, in Syria, in the Balkans, and among the ancient 
Hittites, how can I adequately express, on behalf of you all, what we feel 
about him? I think I can best express our feeling when I say Dr. Hogarth is 
the sort of man that Herodotus would like to have met. Herodotus, the father 
of history and of geography too, has been sometimes maliciously suspected 
of being also related, though only distantly, to the Father of Lies. But there 
is a good deal in recent geographical discovery which justifies some statements 
of Herodotus which scholars of an earlier age were only too willing to discredit. 
But be that as it may, that old Greek had in him the root of the matter so far 
as regards the work which this Society exists to promote. He had that essential 
attribute of an insatiable curiosity about the things which are worth being in- 
quisitive about. It was Dr. Johnson, I think, who said that curiosity is ‘ one 
of the prominent and certain characteristics of a vigorous intellect,’ and I 
never met my old friend Lord Bryce but he wanted to find out from me some- 
thing that he thought I might be able to tell him. It is of the very quality of 
the geographer that he is continually engaged in that healthy search for the 
things which it is worth while knowing. That is the real point about the love 
of travel. I have referred to Dr. Johnson, and you may perhaps remember 
that Macaulay in an unfortunate lapse in an otherwise most brilliant essay 
made so bold as to say of Dr. Johnson that he was filled with a fierce and boister- 
ous contempt for foreign travel ; but nobody can read Boswell without observing 
that Dr. Johnson, in spite of small means, was always wanting to enlarge his 
knowledge of other countries of the world. Why, it was Dr. Johnson who 
asserted that of all the pleasures in life no pleasure was to be compared with 
that of driving through the country briskly in a postchaise with a pretty woman 
at his side! The truth is that this insatiable and ineradicable desire to find out 
what there is on the other side of the hill, or the other side of the world, is one 
of the great marks which separates man from the beasts that perish; that we 
should never rest content without using our opportunities, as far as those 
opportunities go, to know better than we do the world in which we live ; that 
we should not confine our interest to gossip about persons many of whom are 
not worth troubling about—here to-day and gone to-morrow—but that we 
should extend our interests from persons to things, from individuals to places 
which last and endure and are there for our study and instruction. This is 
one of the great indications of the development of the human mind. Old 
Herodotus had it remarkably; Vancouver, Capt. Cook, Francis Drake, the 
great explorers of Africa, Stanley and Livingstone—it was a divine spark 
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which set them aflame systematically, scientifically, diligently to learn the 
nature of the surface of the Earth. It is that we may pursue those great 
examples that the Royal Geographical Society received its Charter and pursues 
its destiny. I congratulate it on the records of a year of great achievement, 
and I call upon you to join with me in drinking the health of its President, 
Dr. Hogarth. 

The PRESIDENT, in responding, said: I have to thank you for the cordial 
way in which you have received the toast of “‘ The Society,” and I have par- 
ticularly to thank those who are not Fellows of the Society, but are here as 
guests, for expressing their appreciation of the Society which is entertaining 
them. Most particularly do I thank the right honourable learned and eloquent 
gentleman who has proposed the toast. I trust that the Society—I hope it 
will not expect it of myself—deserves half of what Sir John Simon has said 
about it. As to Herodotus—well, I hope to meet him some day, and trust 
he will be as glad to see me as I shall be glad to see him. I once knew an old 
lady, the daughter of a bishop with several bishops amongst her relatives, 
and extremely pious, who said to me in the course of a conversation, apropos 
of nothing, that she had sometimes thought that the after-life might be rather 
long and dull, if there were not so many people to be introduced to. ‘ Of 
course,’”’ she said, “ there is Aristotle, and there is Herodotus.”’ I feel, after 
what Sir John has said, that I need not fear Eternity. Quite a respectable 
proportion of it might be occupied in talking to Herodotus. 

Now, ladies and gentlemen, having returned thanks for the Society and 
having thanked particularly the eloquent gentleman whose speech I gather 
was greatly appreciated—to judge by the way in which you expressed your 
approval, and quite rightly—having done that, I might logically and, I think, 
with great propriety, follow my natural inclination to sit down again. But I 
know that I am expected to congratulate the Society myself upon another 
year of existence. Perhaps that is not very happily put; existence is a noun 
which is apt to have the adjective “‘ mere ” prefixed to it. But I do not think 
that we are in any danger of such misrepresentation. Sir John Simon has 
very kindly underlined the fact that we have had a very busy and active year. 
It is all set forth in the Annual Report. I know perfectly well that the ordinary 
attitude towards annual reports is one of respect bordering on taboo; but at 
the same time I venture to assume that you will know, sooner or later, the 
greater part of what is in that report, and therefore know in what activities 
the Society has been engaged during the past year. We have had, perhaps, 
sufficient congratulation from Sir John Simon, and in that respect quite enough 
self-congratulation about most of our activities: about our meetings, for 
example, their wide scope, their great interest, the large audiences which 
have attended them; about our publications, their considerable volume, 
restored practically to pre-war bulk, and the excellence both of their text and 
illustrations ; about our reproductions; about those possessions which grow 
upon us and which, as you know, increase our obligations and, at the same time, 
our costs. But there are two matters which are dealt with in the report or in 
my speech to the meeting this afternoon, about which, nevertheless, I should 
like to say one or two more words. 

First of all, about expeditions of exploration during the past year. I am 
not going again into details, because about one, at any rate, of those expeditions, 
when it comes to your turn to welcome the Medallists, you will hear a good 
deal, and I will only add about the other main expedition of the year, that of 
the British Museum to the district of British Honduras, which contains the 
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magnificent ruins of Lubaantun, that the expedition has just come home; 
in fact, it dumped its results upon us at, I think, the hour of twenty minutes to 
one a.m. on Saturday night. What I want to say, however, is this: We do 
everything we can for expeditions. We are in touch with practically all that 
are projected or carried out by people in and from this country. We act, in 
fact, as a kind of clearing house for them. But we are not a registry office, 
as it seems to be supposed that we are. It is possible that from time to time 
we may be able to place a young man in a geographical party if he has special 
qualifications ; but I want it to be known that we shall never place anybody 
who has not some particular scientific qualification. It is not enough for a 
man to say that he can drive a car; or that he will go anywhere and do any- 
thing; or that he has got a peculiar capacity, although he can do nothing 
himself, for making other people do things. Probably you will remember that 
“capacity for organization,” which used to play such a busy part in advertise- 
ments in the agony columns of the Press for two or three years after the war. 
We have often been accused by our neighbours on the Continent of being a 
nation of amateurs, and I think we are rather proud of the accusation. We 
feel that it is a tribute to the fact, which we thoroughly believe in, and with which 
I agree, that the peculiar non-vocational British education which is called a 
public school training will probably make a man who starts with no special 
knowledge learn quicker than others to turn his hand to some scientific pursuit, 
especially when he is out in the field. But if that is perfectly true, how will he 
turn his hand so fast as the previously trained man? Think how much waste, 
how much inefficiency there must be before that hand is really fit for its work | 
There is room in our system for a good deal more specialism. At any rate, 
this Society is unlikely to recommend anybody as a member of a scientific 
expedition who has not had some previous scientific training. 

I said we are a clearing house for British expeditions. They are not, how- 
ever, by any means all the exploratory expeditions which go out into the world. 
Among foreign exploration of the year nothing is outstanding. But it is 
satisfactory, for example, that two countries of which we have not heard much 
for a long time, the interior of Dutch Guiana, that hinterland above the navigable 
courses of the rivers, and also the central mountain system of Borneo, have 
both been further explored, one by a Swedish expedition which brought back 
very valuable zoological collections from Borneo; the other by a Dutch 
expedition which ascended the Surinam River. In New Guinea there is a big 
thing to be done—the crossing of the great central mountain range which used 
to be erroneously thought to contain the highest mountain in the world, and 
is, in any case, of more than respectable elevation and difficulty. Two years 
ago this Society was considering a project for an expedition from north to 
south, to ascend the Sepik River, which flows out from the north, and then, 
if possible, to get across that great range whose chief difficulty arises from 
vegetation—I gather that if you make 20 miles in a month you have done rather 
well, considerably less than a mile a day being the ordinary rate of progress— 
and then to descend the Fly River, which flows out into the southern sea. 
That expedition came to nothing for lack of funds. Now we hear that the 
New Guinea Government is sending an expedition in the reverse direction, and 
the last information was that it had ascended to the headwaters of the Fly 
River on the south and still had before it the central mountain range. If it 
can cross that, no doubt it will successfully descend the Sepik River on the 


north, and then another of the big things at present left undone in the world 
will have been accomplished. 
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It is not unnatural that, as the world shrinks and, as Sir John Simon has 
said, fewer and fewer great things remain to be done on land, the attention ot 
explorers should be, to some extent, diverted to the ocean. We had last year 
the German Expedition, which took the ship M/efeor on three journeys back- 
wards and forwards across the Southern Atlantic. This year we have had a 
remarkable Dutch Expedition in which, for the second time, Dr. Meinesz 
made use of the submarine. Finally, I cannot on this occasion altogether 
omit that remarkable creation of human geography, Canberra, likely to modify 
considerably the orientation of the Australian continent, that is to say, to alter 
its routes of communication. 

As I am on this subject, one on which I spoke also last year and to which 
Sir John Simon has referred, namely, the apparent shrinking of the world, 
the gradual diminution of the big things and the gradual diversion of the 
attention of explorers and geographers to small things, I take leave to point 
out that what I said at the last dinner seems to have been a good deal misunder- 
stood. I gather from cuttings sent me from the provincial press that I was 
understood to say that there were no more big things to be done in the world. 
Thatisnotso. There are plenty of bigthings. Here are two or three instances 
which I take because they are things which have been under contemplation 
in the course of last year; that is to say, there are already some plans or pro- 
jects for getting on with them. In the first place, there is the Blue Nile, 
that great river with which everybody is familiar for hundreds of miles of its 
course, and of which for the rest we know practically nothing. Its exploration 
is beset with enormous and special difficulties, caused by vegetation and, to 
some extent, by man, z.e. by tribes entirely out of hand with whom it is almost 
impossible to deal. There are most important problems to be solved there, 
amongst them a hydrographic problem. The water which comes down the 
lower course of the Blue Nile is so much more in volume than that which 
emerges from its great Tsana reservoir that there must be important tributaries 
still to be discovered on the middle course of the river. We are at the moment 
interested in a preliminary reconnaissance which has been made with a view 
to an attempt next year or the year after to follow the Blue Nile down, or up, 
throughout its whole course. When that effort is made this Society will give 
all the assistance that it can. That is one big thing. 

A second of course is always the South Arabian desert, still uncrossed, so 
far as we know, certainly by any European, possibly by any native: an 
enormously difficult and adventurous task. In this case again there is a project 
afoot. A very distinguished Fellow of this Society who is present to-night, 
a Medallist, who has singular knowledge of desert ways and a singularly inborn 
capacity for enduring the hardships of desert life, spoke to me a few months 
ago about an intention to devote some considerable part of his life to either 
getting across that desert or proving that no crossing can be done, that is to 
say, be done by the ordinary old-fashioned methods of land travel. Sir Richard 
Burton said the only possible crossing would be effected by taking milch 
camels and living on their milk and probably slaughtering them one after the 
other until finally, a residue is got through to the other side. I am sure that 
if this distinguished Fellow of the Society goes he will either get through, or 
convince us that it cannot be done in his way; and then we shall have to wait 
either for the aeroplane or for some perfected form of the caterpillar car. 

Finally, let me mention that great unmapped tract of Central Brazil in 
which Col. Fawcett has been lost for nearly two years, and into which none can 
follow him; that region of dotted rivers, of blanks in which you might well, 
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like the old map-makers, put elephants instead of towns, for all we know to 
the contrary about the region. This is another big thing still left in the world, 
In fact, the big things will last the time of the very youngest among you, 
What I meant last year was that there are any number of small things of very 
great value and great importance which do not require the time, the money, 
or the organization necessary for the big things, and therefore are within the 
scope of many more. 

The other matter about which I should like to say a word is one of very 
intimate interest to every Fellow of the Society, namely, the disposal of our 
surplus land in Kensington Gore. You will remember that when Lord Curzon 
was President of this Society he bought our present house from Lord Ullswater. 
He was quite aware that he was acquiring more land with the house than was 
either necessary to our purpose as a scientific Society or than we were able to 
afford to retain, and he set to work at once to try and dispose of the lower 
half of the garden. He was so far successful that a very promising transaction, 
in which the price was quite what we had every right to expect, was within a 
week of completion when the guillotine of the Great War fell upon that trans- 
action, as upon so many others. Since then successive presidents and succes- 
sive Councils have done everything they could to negotiate some satisfactory 
disposal of that land. They have angled in every direction; they have had 
more than one fish on the hook, but the fish has, somehow or other, managed 
to slip off. There was every kind of difficulty. Directly after the war there 
was Government restriction upon the use of building materials; after that 
there were financial difficulties. But in the course of last year your Council 
had brought before it a proposal which seemed likely to be firmer than any 
proposal made since the war, and I am glad to say that negotiation has since 
gone on steadily until, though I cannot say that it is absolutely finished, for 
that crowning and clinching act, the interchange of contracts between the 
vendor and the purchaser, has not taken place, we have every reason to believe 
that the transaction is going through within a very short time. We are dealing 
with very solid and with very honourable people. It is not a sale of the fee 
simple right out. We find ourselves unable to do that. It is the granting of 
a long building lease. 

You know why we have been so anxious to sell that land. It is very de- 
sirable that we should have a hall of our own in which we can hold our own 
afternoon and evening meetings and which we can use for other purposes. 
There are various and obvious objections to continually hiring a public hall. 
It is really urgent that we should have that hall finished within three years 
from now: for in the year 1930 we shall celebrate our centenary. It will be 
in the time of my successor, perhaps at the end of his term. As soon as the 
transaction has actually gone through, your Council will mobilize all the 
assets of the Society ; but I am afraid I must warn you, at the risk of turning 
the wine perhaps a little sour in your mouths, that those assets will not enable 
us to raise all the capital sum which will be, I think, required for erecting the 
hall; and we shall have to send a whip round to Fellows of the Society and 
others interested in geography in the hope that they will help us out and pro- 
duce this hall which we so much want. As I said to the meeting this afternoon, 
I hope you will remember that, if you do get the hall, you will get at the same 
time more: you will get a hall contiguous to our present delightful house, 
and this can be used at our fortnightly meetings to renew the old conversaziones 
which used to be a great feature and great addition to the evening meetings, 
even under the depressing and rather sordid surroundings of the theatre of the 
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Board of Works in Burlington Gardens. You will be able to enjoy these in 
infinitely more pleasant and amenable quarters when the new hall has been 
built. Therefore I hope you will kindly respond to that appeal if and 
when it is made. 

Well, there are other speakers, and though the President’s speech is supposed 
to be the speech of the evening, it is rarely the best, and certainly will not be so 
to-night. I have to tender to you my personal thanks for the mark of confidence 
which the General Meeting showed to-day in re-electing me for a third, and 
necessarily a last, year as your President. I am quite aware of my limitations, 
at least of a few of them, and I know that there are some objections to a person 
who does not live in London and who has other and heavy duties laid upon him, 
continuing to be President of this Society ; but I assure you that in the coming 
year I will do my best, in order that you may not regret the decision which was 
ratified this afternoon. I beg to tender you my very hearty thanks. 

Sir PERCY Cox then proposed the toast of “‘ The Medallists,” and said : 
It is my privilege to give you the toast of the three gentlemen upon whom this 
afternoon the President conferred the three Medals awarded by the Society 
this year. I may remind you that the Patron’s and the Founder’s Medals 
are presented by His Majesty the King, the first as Patron of the Society, 
and the second as representative of the Founder. The third, the Victoria 
Medal, is given only after intervals of time for very exceptional merit in the 
direction of geographical science and research. As you know, the field of the 
interest and awards of this Society is not limited by the British Empire or to 
British subjects but embraces the world, and it has been a great pleasure to 
the Council this year to recommend to His Majesty the name of a distinguished 
Danish explorer, Dr. Lauge Koch, for the grant of the Patron’s Medal in 
recognition of six remarkable years of exploration and scientific research which 
he has carried out in Northern Greenland. This is the second occasion within 
the last few years on which the Society has awarded one of its highest tributes 
of honour to a subject of Denmark. Only four years ago Dr. Knud Rasmussen 
received the Founder’s Medal, also for a distinguished series of explorations 
in Greenland. Unfortunately, in neither case has the recipient been able to 
get to England at this season of the year to receive the Medal in person. This 
year Dr. Lauge Koch is believed to be somewhere in the middle of Greenland, 
which he is going to cross at its highest point and at the widest part of the ice- 
cap, and we can hardly hope to hear of him until next November. We have 
asked his wife to be present to-night, but she is unable to leave her small 
family. In Dr. Koch we have a character of that highly tempered metal, 
I might say that hardened steel, which goes so far to make a successful Arctic 
explorer. Physically, he is a splendid specimen of manhood, highly educated 
scientifically and technically, and thoroughly equipped for his task. He 
must be well known to many Fellows of this Society, for nearly three years ago 
he read us a paper on the subject of his six years’ work in Greenland, and I 
think few who heard him will ever forget the account he gave of his return 
journey over the inland ice to Cape Heiberg. It had become a question whether 
he and his few remaining Eskimo companions could possibly reach their goal, 
a food depét, before they succumbed to starvation. A moment came when 
they had but one sledge and a few dying dogs left, together with two small 
fox cubs, which they had captured. There was the prospect of nothing to 
eat except those dogs and fox cubs and an occasional frozen hare. At this 
Stage it occurred to Dr. Koch that if he led one of the foxes in front of the 
sledge caravan it might stimulate the remaining dogs and enable them to make 
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a day or two’s more use of their dying efforts. So he put one of the fox cubs 
on a lead and led it in front of the sledge, and by that means they got on another 
day or two, which they would not otherwise have been able todo. But gradually 
both the dogs and the fox cubs were eaten, one by one, and the party only just 
managed to reach their depét with one dog after a desperate struggle for life, 
I feel it is hardly fair to ask you to turn your after-dinner thoughts to the eating 
of dogs or even foxes, but I just give you that episode as an illustration of the 
qualities of iron resolution and grim resource which, some time or other, must 
be required of an Arctic explorer. As far as we know, Dr. Koch is quite 
unaware that we are doing him honour here to-night. As I say, it is not until 
November that we can be sure, if all goes well, of hearing from him. Mean- 
while, I know I shall be voicing your wishes in welcoming here to-night His 
Excellency, Count Ahlefeldt-Laurvig, the Danish Minister, and his Countess, 
the Minister having this afternoon received the Patron’s Medal on behalf 
of Dr. Lauge Koch. 

The Founder’s Medal, which ranks equally with the Patron’s, is awarded 
to Major Kenneth Mason of the Royal Engineers and of the Survey of India, 
in recognition of much fine survey work carried out in the Pamirs just before 
the war, and the able organization and conduct of the Shaksgam Expedition 
to the Karakoram in 1926. Major Mason’s first chance of gaining distinction 
came to him in 1913, when he was deputed by the Survey of India to complete 
the connecting up of the Indian triangulation with the survey of Russo- 
Turkistan. On this work his great friend, Lieut. Bell, had died the year before, 
and it fell to Major Mason to continue it. It was while on that duty that he 
gave promise of possessing those qualities which have since distinguished 
him, namely, readiness and enthusiasm for the employment of up-to-date 
methods and instruments in the execution of his work and ability to impart 
his knowledge and experience in the form of useful lectures. Major Mason’s 
activities were interrupted at the outset of the Great War, in which he served 
with distinction in France and in Mesopotamia, where we were comrades. 
On his return to India after the war from a period of leave, it was not long 
before an old cherished ambition which he had to survey the Shaksgam valley 
was revived, and Mason set to work to induce high authorities to let him under- 
take it. It was this Shaksgam valley into which Sir Francis Younghusband— 
at that time Lieut. Younghusband, a cavalry subaltern—descended after his 
long journey from the East across the Aghil pass. That was forty years ago, 
when Major Mason was about a week old. Since Younghusband no subse- 
quent explorer, and probably no human being, had entered that valley. It 
was a long time before the many initial difficulties could be overcome and the 
powers that be could be induced to view the Karakoram through Major 
Mason’s spectacles, but in the end all obstacles were surmounted and the 
expedition, with the cordial support of this Society, was sanctioned. You have 
recently heard or read in the ¥ournal Major Mason’s account of the expedition. 
It is true that a big glacier barred the way to Lieut. Younghusband’s Urdok 
glacier, and there is still a gap of some miles unsurveyed, but he has given an 
account of other parts of the valley and of a hitherto unknown region to the 
north. And thanks to the services of the Wild photo-theodolite, which was 
loaned by the Society, and the extraordinary power which it displayed, Major 
Mason was able to plot at a distance of nearly 40 miles across the ridge which 
bounds the Urdok glacier and to fix its position within narrow limits ; in fact, 
this stereoscopic survey has given results beyond all expectations, even beyond 
those of the inventor of the photo-theodolite. Its use in future will certainly 
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add immense power to surveyors, and we heartily congratulate Major Mason 
on the great success of his scientific achievements that have added lustre to 
what would have been in any case a fine piece of exploration and a fine piece 
of leadership. 

I have now come to the Victoria Medal. I have mentioned that it is only 
given after intervals for very conspicuous work in scientific geographical 
research, and this year it has been awarded to Sir Charles Close. Sir Charles 
Close is Colonel of the Royal Engineers and Fellow of the Royal Society, 
and it is for his many distinguished contributions to geographical science that 
the Medal has been awarded him this year. As successively Instructor at the 
School of Military Engineering, Chief of the Geographical Section of the 
General Staff, and Director of the Ordnance Survey, Sir Charles never failed 
to imbue with added life and energy the scientific labours proceeding under 
his direction. We owe to him, for instance, the Colonial Survey Committee, 
the encouragement of the so-called Million Map, the rehabilitation of our 
own triangulation, unjustly criticized abroad, and the attachment of an archzo- 
logist to the Ordnance Survey; while, as Secretary of the International Geo- 
graphical Union, he has rendered yeoman service in the organization of 
International Geographical Congresses, the next of which is to be held in 
England. The record that I have described is surely a fine one. Bringing to 
bear on all he did a truly scientific mind tempered with much practical wisdom, 
Sir Charles has made for himself a distinguished name among the discoverers 
of the world, and the award of the Victoria Medal marks the gratitude of this 
Society for his invaluable contributions to our science. Ladies and gentlemen, 
I ask you now to raise your glasses and drink to the health of ‘‘ The Medallists.” 
Although the recipients of the other awards are not mentioned in that toast 
they are included by implication, and we are sorry that only one of them is 
present with us to-night. 

The DANISH MINISTER, in responding on behalf of Dr. Lauge Koch to the 
toast of the Medallists, said: I feel somewhat constrained in speaking to-night 
on behalf of my famous countryman, Dr. Lauge Koch. It is always a hard 
task to act as an understudy, and especially when you have the feeling that 
you do not know your part. I will honestly confess that I know very little of 
Arctic exploration. I have never been farther north than Iceland, which 
country I have now the honour to represent as well as my home country, 
Denmark, and I fear I should not be popular in Reykjavik if I gave out that 
this prosperous and most modern city is situated in the wilds of the Arctic. 
However, I hope I shall not blunder so much as a lady friend of mine 
whom I met at a dinner party many years ago, where Dr. Fridtjof Nansen, 
then Norwegian Minister in London, was present. She asked the famous 
diplomat and explorer how he enjoyed the ski-journey from Iceland to Green- 
land! Dr. Nansen never lost his head, but gave the reply: Very much 
indeed, and explained that he had practised the high jumps at Holmenkollen 
in order to prepare himself to pass the crevasses on his way. I beg my dis- 
tinguished fellow-guests to-night not to treat me in a harsher way than Dr. 
Nansen treated this fair geographical expert. 

As Danish Minister I am proud of the work done for more than ten years 
by Dr. Lauge Koch in exploring and charting Northern Greenland, and I 
admire the pluck, energy, and perseverance with which he has doggedly gone 
on with his work. Now he has taken upon himself a new task, which is to 
cross and explore the huge ice-fields of Middle Greenland; the north and the 
south of Greenland has been crossed and recrossed, but Central Greenland, 
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with its vast span of territory, is still Zerra incognita. I am sure that all our 
thoughts are going to the intrepid Danish scientist on his perilous way across 
the ocean of ice. 

I am deeply grateful that the most distinguished of all Geographical Societies 
has paid such a striking compliment to the Danish scientist, geologist and 
sportsman, Dr. Lauge Koch, and I am offering my thanks not only on his 
behalf but on behalf of his wife and my beloved home country. I further 
give hearty thanks to Major-General Sir Percy Cox for his appropriate and 
cordial words to the Medallist. Sir Percy has distinguished himself and 
rendered invaluable services to Great Britain under the scorching sun of the 
tropics, and I am grateful that he understands and appreciates also the work 
done for humanities and science in the ice-bound desert of the Arctic regions. 

Major KENNETH MASON: May I first say how deeply I appreciate the 
very high honour that has been done me in enrolling my name amongst those 
of the Royal Medallists of this great Society. The Founder’s Medal and the 
Patron’s Medal are the two supreme distinctions to which any geographer 
or any explorer can aspire. May I also thank Sir Percy Cox for the very 
flattering words in which he has proposed the tceast to-night, and you for the 
very cordial way in which you have received it. 

The last veiled corners of the Earth are terribly shy. Thanks to the en- 
couragement given by this Society they are yielding up their secrets. If I may 
for a moment consider that corner of the world with which I am connected, 
the northern confines of India, we see a regular geographical siege going on. 
Your Gold Medallists are arrayed all round it. Montgomerie, Godwin Austen, 
Thomas Thomson, Hayward, Sir Thomas Holdich, Sir Francis Younghusband, 
Sir Henry Trotter, Sir Martin Conway, Lord Curzon, the Duke of the Abruzzi, 
Sir Aurel Stein, and Sir Filippo de Filippi, besides others, have all laid siege 
to the northern frontiers of India. The unknown gap grows smaller with 
each investment, and each new-comer adds the experience of the last to his 
equipment. 

Mine is the eighth Gold Medal which has been awarded to members of my 
department, the Survey of India. Twenty-one other Gold Medallists have 
been honoured by this Society for work on or beyond the frontiers of India. 
India claims to have encouraged every one of them, even as this Society has 
done. Does this fact not show that the geographical policy of the Survey of 
India and the Indian policy of the Royal Geographical Society coincide ? 

I always maintain that encouragement leads to success, and for that reason 
I wish to acknowledge once more the support that I have received from the 
Council, from my predecessors, and from my colleagues. In particular may 
I thank the two Surveyor-Generals of India, Sir Sidney Burrard and Col.- 
Commandant Tandy, both distinguished Fellows of this Society, for the 
opportunities they gave me in 1913 and 1926? May I once more thank your 
Council for all its kind support and all its encouragement, moral and material ? 
And may I thank your Secretary for his ungrudging help, which dates from 
months before I started and lasts right up to this moment ? 

It is difficult to mention by name all my colleagues, because in a sense 
they should be standing where I am standing. They cannot carry away a 
piece of the Medal; but they earned their share of it, every one of them. 
Cave’s assistance has lasted till to-day ; for, bearing in mind the ordeal before 
me, he telegraphed to-day from Landi Kotal to wish me luck. Minchinton, 
my second in command last year, would have done the same, but I regret to 
say he met with a terrible accident in the Himalayas about a fortnight ago 
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and lost his life. I have no details of his death. He was a very, very gallant 
climber. 

Before I close I would like to express my humble admiration for Sir Francis 
Younghusband, the inspiration of all modern Himalayan travel. Sir Francis 
was already well known, when I was a week old. One of the first names I 
learned at my mother’s knee was his. His journeys inspired me, first of all, 
to go into the Army; then into the Survey of India; then to the Himalaya. 

Col. SIR CHARLES CLOSE also responded and said: In thanking Sir 
Percy Cox for the very kind way in which he proposed the health of ‘‘ The 
Medallists,” I cannot help thinking that the Medallists have indeed several 
reasons for being thankful. First of all, as geographers, all geographers are 
very much indebted to this Society, and then as members of this Society, of 
course they are still more indebted, while as Medallists they get a charming 
piece of a very valuable metal impressed with various interesting devices. 
Then I think you will find that most Medallists have in their minds not only 
the Medal, but the higher satisfaction which is derived from the knowledge 
that their work has commended itself in some small degree to their con- 
temporaries. Having this in mind, I said to myself: ‘‘ How can all this be 
repaid?”’? And I thought that perhaps the best way of repaying would be to 
give some indication of a fact not generally known, of interest, and even of 
importance, to geographers. 

It will be within the knowledge of all who are here present that there has 
been some discussion for the last—shall I say 2000 years P—as to what geography 
is. There are even several present in this hall who have made the attempt to 
define geography. Iam not going to follow them now, because it is not needed. 
The whole thing is settled. In a regulation which has been issued by the 
International Geographical Union there will be found a definition of what a 
geographer is, and of course if we know what a geographer is we know by 
inference what geography is. I must not keep you waiting any longer; the 
definition is this: ‘‘ A geographer is one who is doing serious work in the 
field of geography.” 

Mr. ORMSBY-GORE: I have been asked this evening to propose the toast 
of “‘ The Guests ”’ of the Society, and I have been furnished with a most formid- 
able list of those guests. If I essayed to say something about all of them I should 
detain you unduly, but our two principal guests are, obviously, the repre- 
sentatives of two great nations. One has already spoken to us to-night, the 
Danish Minister, who has received, on behalf of one of his fellow-countrymen, 
the most distinguished honour that it is within the power of the Society to 
bestow. As Sir Percy Cox has already told you, this ‘is not the first occasion 
on which a Dane has received a Medal of this Society, and we Britishers, 
knowing our early history, recognize that the Danes are formidable explorers ! 
The other representative, with whom I am going to couple this toast, is the 
representative of what we now call New Europe, but he is a representative of 
avery old country ; the representative of the people who produced Copernicus ; 
the representative of a nation who in the early days of the Renaissance led the 
way in the dawn of science. In the Minister of Poland we have to recognize 
a country coming once again to re-birth among the nations of Europe which 
has already shown a particular interest in forwarding the interests of the science 
of geography. I understand that recently an international tour of geographers 
has taken place in Poland which was much appreciated by all who took part in it. 

Among the other guests we have Field-Marshal Sir Claud and Lady Jacob. 
Sir Claud Jacob represents both India and the Army, and you have just heard 
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in a very striking and, if I may say so, typical speech from Major Mason what 
India and the Army mean to British traditions. As politician, I turn to those 
less important people and refer to the guest who is the husband of the lady on 
my right, Sir John Simon. Sir John told you something of the part—and a 
very remarkable part it was—that he played in the recent famous Labrador 
Judgment. Geographers will have noticed that he achieved a new geographical 
essay in the course of his pleadings before that Judgment, and he persuaded 
the Judicial Committee of the Privy Council that the recently glaciated plateau 
of North-East America contains a watershed to which the coasts of Labrador 
naturally run back! That passed the scrutiny of the learned gentlemen of the 
Privy Council, but whether it would pass the Editor of the Geographical 
Fournal or the members of the Council of the Society I leave you to judge. 
It is perhaps only natural that among the guests here to-night there should be 
the High Commissioner for Newfoundland, but not the High Commissioner 
for Canada! In addition, there are several who are the guests of the Society 
on the occasion of the recent first Colonial Office Conference. There is the 
Governor of Nigeria, who was before that Governor of British Guiana, and 
before that Colonial Secretary of Ceylon, after spending most of his life in 
Whitehall. And there is Sir Donald Cameron, whose name I also associate 
with this toast. Sir Donald Cameron began a career in the Caribbean area, 
and from Demerara was transferred to that island which is known as “ the 
star and key of the Indian Ocean ”’—all geographers know what I mean. 
He then spent many active years of his life in the great Dependency of Nigeria, 
and for the last few years has been the Governor of the Mandated Territory 
of Tanganyika. In addition, in connection with the Conference we have 
Mr. Luke, the Colonial Secretary of Sierra Leone, whose contributions to 
geographical knowledge, including the study of human traditions and par- 
ticularly ecclesiastical types, is more connected with the Near and Middle 
East than with West Africa. His writings and, above all, his excellent photo- 
graphs, are among those which have attracted people to follow in the path 
which the President has taught all those who study the early history of ex- 
ploration to look to, namely, to that part of the world around the eastern 
part of the Mediterranean. 

There are four other guests whom I marked specifically to mention, one, 
Mr. Tate Regan, the new Director of the Natural History Museum, who will 
I am sure, carry on the traditions of his predecessor in working most intimately 
with geographers, not only on land but in connection with the sea. I under- 
stand his predecessor was mainly an expert on the subject of whales, whereas 
Mr. Regan is an expert on the subject of fishes, and we shall look forward as 
a Society to his most earnest cooperation. Then we have a guest who did us 
the honour of saying grace at the commencement of our meal who has had a 
most remarkable career. Father Cary-Elwes has spent twenty years among 
the aboriginal Indians in the interior of British Guiana. I understand he has 
recently been suffering from malicious poisoning under certain trying circum- 
stances. We hope he is now fully restored to health, and that he will return 
to the field of his almost unique labours. The knowledge which he has gathered 
of the peoples of the interior of that least known of all British Colonies is in 
many ways unique. Finally, I should mention that we have among us to-night 
as our guest the printer of our ¥ournal, Col. Clowes, whose work at Beccles 
on behalf of the Society needs no praise of mine, because the form of pro- 
duction of the Society’s ¥ournal is recognized as second to none. I include 
him more particularly among the long list of guests because I spent the first 
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winter of the war in his house at Beccles. I ask you, without further ado and 
without adding to the list of interesting guests, to rise with me and assure 
our guests that we welcome their presence at this Society. We hope that they 
will take a permanent interest in the fortunes of the Society, and that they have 
enjoyed an evening of distinction and of encouragement. I ask you to drink 
the health of the guests, coupled with the name of the Polish Minister and 
Sir Donald Cameron, Governor of Tanganyika. 

H.E. THE POLISH MINISTER: It is a very great privilege to me to be 
allowed to reply for such a distinguished gathering of guests to a toast which 
has been proposed in such felicitous terms by the right honourable gentleman 
who has preceded me. Mr. Ormsby-Gore is himself a bright and shining 
example of an Englishman with a love of travel and exploration whom we in 
other lands have learned to know and admire. He has toured the British 
Empire in many different countries; he has travelled the great Continent of 
Africa, and it is peculiarly fitting that he in this Royal Geographical Society 
of world-wide reputation should express the sentiments of British geographers 
on this auspicious occasion. I can assure this distinguished company, speaking 
especially for those guests who, like my friend the Danish Minister, belong to 
other lands, that we are perfectly well aware of the genius of Englishmen for 
geographical exploration. There seems to be an inborn restlessness in your 
British nation. You simply cannot remain rooted at home. The existence 
of the British Empire is a glowing testimony to the wandering instincts of the 
English race, to its never-ending curiosity and energy. And when I speak of 
the English race, I am not forgetful of the distinguished part which Scotsmen 
play in opening up the unknown parts of the Earth. Who can think of Africa 
and forget the name of Livingstone? Again, I believe that you cannot travel 
in Canada or Australia without coming into contact with the distinctive accent 
of those who come from the northern part of this island. I am specially glad 
as a Pole and as a representative of Poland in this country to be privileged to 
respond to thistoast. I can assure you that my countrymen have a deep natural 
sympathy with the travelling instinct of the British race. Many of them in 
the past have had to spend the greater part of their lives in foreign lands, and 
when my distinguished fellow-countryman, Joseph Conrad, whom you have 
acknowledged as a novelist of distinction in the English language, felt the same 
wandering instinct in its most distinctive form of life on the sea it was with 
English mariners that he sought his inspirations, and it was amongst them that 
he gained that geographical experience of which he has made such brilliant 
use in his novels. No doubt there may be some of you geographers present 
who feel that Poland, with other nations in Central and Eastern Europe, has 
given you a great deal ot trouble since the war. You have had to retrace the 
national boundaries. You have had to make a bonfire of the maps which you 
so carefully prepared before the war. Well, if you have any feeling in the 
matter I can offer you one consolation. The Polish nation has a deep and 
strongly rooted love for peace. Once having had its frontiers fixed it has no 
desire to change them. Perhaps you have heard a report emanating from 
certain quarters that these Polish frontiers are not fixed and permanent, and 
that cartographers will soon have to be tracing out fresh maps. I can comfort 
the members of the Royal Geographical Society by telling them that their 
cartographers are not destined to have any such demands made on their 
valuable time. Poland is a nation whose geography was well known before 
the time of Queen Elizabeth, and in the collection of maps in the Polish Legation 
we have “a new map of Poland” which was made in London more than 300 
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years ago. May I conclude, Mr. President, by saying what I believe I can 
say on behalf of all your guests for whom I have the honour to respond, that 
we hope this Society may go on in the future as in the past from victory to 
victory. The accounts of the brilliant attack on Mount Everest show that the 
old spirit is not yet dead. May it prove its strength in many more triumphs 
in the days to come. 

SIR DONALD CAMERON : I suggest to my audience that it is a very difficult 
thing to get up and respond to a toast like this on behalf of the guests when 
only two minutes before getting up one hears for the first time who the guests 
are. I would suggest, as I did on another occasion, that in future at pro- 
ceedings of this kind the guests should be distinguished—all guests are 
distinguished, of course—by a distinctive mark : on the programme, of course, 
If it is possible for a learned society like this to devise a conventional sign for 
a hill, a mountain, or even a swamp, surely it could devise a conventional sign 
for guests at a dinner such as this. It has afforded me very great pleasure that 
the toast to which I am responding has been proposed by my friend Mr, 
Ormsby-Gore. I shall be revealing nothing that is secret—it is known to all 
who took part in the Colonial Office Conference to which he has referred— 
when I say that a great part of the success which has attended and will attend 
that Conference is due to the devoted work which he did on behalf of that 
Conference, not only in the preparation of extraordinarily valuable papers, but 
in the course of the proceedings. I dare to affirm that for the first time in the | 
history of the distinguished office which he holds, the Parliamentary Secretary 3 
of the Colonial Office knows that Vivax is not a vegetable, and Mahogo nota 7 
tsetse-fly. Not only does Mr. Ormsby-Gore know that particular distinction, 
but I believe if you tested him you would find he knew everything about both, 7 
Last night I had the great good fortune to open a book of reminiscences, and © 
in that book I read some words of wisdom. Very opportunely the opinion was | 
there recorded that if anybody was deputed at a dinner-table to get up and to | 
reply to the toast of ‘‘ The Guests ” and was not able adequately to perform ~ 
that duty in three minutes he ought to be certified and sent into an asylum, © 
It is almost certain that in this large company here to-night there is at least 
one alienist. I shall content myself, therefore, in joining with His Excellency 
the Polish Minister in thanking you on behalf of the guests for the very charming 
hospitality that you have extended to us to-night, and for the very generous © 
manner in which the toast to which I am responding has been received by this | 
company. 





